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January  7. 

The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Thirty -two  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 
**  The    Progressive    Movement    of    Gregarines, '  *    by    Howard 

Crawley. 

**  A  Collection  of  Reptiles  and  Batrachians  from  Borneo  and  the 
Loo  Choo  Islands,**  by  Arthur  Erwin  Brown. 

The  Council  reported  that  the  following  Standing  Committees  had 
been  appointed  to  serve  during  the  ensuing  year : 

On  Library. — Dr.  C.  N.  Pierce,  Thomas  A.  Robinson,  Henr}- 
C.  Chapman,  M.D.,  Charles  Schaeffer,  M.D.,  and  George 
Vaux,  Jr. 

On  Publications. — Henry  Skinner,  M.D.,  H.A.  Pilsbry,  Sc.D., 
Philip  P.   Calvert,  Ph.D.,  Edward  J.  Nolan,  M.D.,  and  Witmer 
Stone. 
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Off  luerRUCTios  and  Lectures. — Benjamin  Smith  Lvman, 
Uaelma  C.  Smith,  Heory  A.  PDabry,  Bc.D.,  Charles  Morris  and 
Philip  P.  Calvert,  Ph.D. 

CoHUTTTEE  OP  CouuciL  ON  By-Law8. — Charles  Boberts,  Isaac 
J.  Wistar,  Theodore  D.  Band  and  Arthur  Erwin  Brown. 


Jandaby  14. 

The  President,  Sauuel  G.  Dixon,  M.D.,  in  the  Chair. 

Sixteen  persons  present. 

A  paper  entitled  "  A  New  Geous  and  Three  New  Species  of  Chi- 
lopoda,"  by  Balph  V.  Chamberlin,  was  presented  for  publication. 


January  21. 
The  President,  Samdbl  G.  Dixon,  M.D.,  iu  the  Chiur. 
Nine  persons  present. 

A  paper  entitled  "  A  New  Pseudophyllus  from  Sumatra,"    by 
James  A.  G.  Rehn,  was  presented  for  publication. 

The  deaths  of  Caleb  C.  Creeson,  a  member,  and  of  Alpheus  C. 


Hvnit,  a  porresixmileiil,  w^re  aunounceil. 
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The  death  of  Charles  Roberts,  on  the  22d  inst.,  having  been 
announced,  the  following  minute  was  adopted : 

The  Academy  deeply  regrets  the  death  of  its  member,  Charles 
Eoberts,  who,  since  his  first  association  with  the  society  manifested 
his  interest  in  its  welfare  so  constantly  and  practically.  The  qual- 
ities which  characterized  him  as  a  model  citizen  in  his  connection 
with  public  interests,  his  strict  integrity,  clearness  of  judgment  and 
self-sacrificing  devotion  to  duty  were  of  the  highest  value  in  one 
concerned  with  the  administration  of  the  affairs  of  the  Academy ; 
as  a  member  of  the  Council,  he  has  been  judicious  as  an  adviser  and 
helpful  in  ill  that  made  for  the  advancement  of  science.  The 
Academy  tenders^its  sincere  condolence  to  his  widow. 

The  following  were  elected  members:  J.  Chester  Bradley, 
Marian  G.  Nimlet,  Alfred  C.  Harrison,  Jr.,  H.  N.  Hiller,  M.D., 
Judson  Daland,  M.D.,  Owen  S.  Paxson,  F.  Ehrenfeld,  and  Burnett 
Smith. 

The  following  were  ordered  to  be  printed : 


!  r%jaaie  taL  «7im  br 


mt^M^inrXf  Mtnwmc  iie  ail  if  :: 

-rf     Hxfteri    t'i^JVSCr.    JUL   JC    ats 

mt^A   wurf    liT'  jy.Juf^ifckiA   •6ii    will    sit  >3!><vi:^wc    9ei.-«. 
If.    HmoucAL  \^i>  Ckiticai. 
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Sipunculus,  and  allowing  its  abundant  pink  perivisceral  fluid  to 
run  into  a  glass  dish,  my  attention  was  attracted  by  two  white 
flakee,  of  about  an  eighth  of  an  inch  in  length,  which  were  swim- 
ming actively  in  the  liquid.  Their  movement  was  like  that  oi 
some  planarians,  and  seemed  to  depend  on  the  undulation  of  their 
lateral  margins,  which  were  plainly  to  be  seen  in  a  state  of  vibra- 
tion. These  white  flakes  turned  out  to  be  specimens  of  Manacyitis 
dpuneuli, ' ' 

It  is  probable,  however,  that  the  movements  here  seen  were  noth- 
ing hut  the  violent  contortions  which  gregarines  frequently  show 
when  first  removed  from  their  native  environment.  Such  contor- 
tions might  readily  cause  progression  were  the  animals  floating 
freely  in  a  fluid.  Moreover,  Lankester  himself  appears  never  to 
have  laid  much  stress  on  this  single  observation,  for  to  my  knowl- 
edge it  is  not  referred  to  again  in  any  of  his  later  contributions  on 
the  Gregarinida. 

Frenzel  (1891  p.  287  et  seq.)  suggested  that  the  progression  of 
gregarines  is  due  to  a  chemotactic  affinity  between  them  and  their 
food.     Such  an  explanation,  however,  is  manifestly  inadequate. 

Schewiakoff  (1894),  as  the  result  of  a  painstaking  study,  came  to 
the  conclusion  that  gregarines  progress  by  means  of  the  extrusion 
of  gelatinous  fibres.  These  fibres  are  derived  from  a  layer  of  sub- 
stance which  is  deposited  between  the  cuticle  and  the  ectoplasm. 
They  pass  out  to  the  exterior  through  slit-like  openings  through  the 
cuticle  which  occur  in  the  grooves  between  the  longitudinal  thick- 
enings. Upon  their  emergence,  they  do  not  project  radially  from 
the  surface  of  the  gregarine,  but  run  backward  until  the  posterior 
end  of  the  animal  is  reached.  Somewhat  hardened  by  the  action 
of  the  surrounding  watery  media,  they  then  project  backward  and 
free  of  the  animal.  This  extrusion,  which  takes  place  over  the 
entire  surface  of  the  gregarine,  results  in  the  formation  behind  it 
of  a  hollow  cylinder,  the  walls  of  which  have  by  now  acquired  a 
certain  amount  of  rigidity.  The  posterior  end  of  this  cylinder, 
impinging  upon  some  resistant  body,  becomes  fixed.  The  extrusion 
continuing,  the  cylinder  lengthens,  and  the  gregarine  la  pushed 
passively  forward. 

Schewiakoff  undertook  his  studies  in  the  light  of  Lauterbom's 
discover}'  that  diatoms  progress  by  means  of  the  extrusion  of  gelati- 
nous threads.     There  is  a  difference  in  the  progressive  movements 
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at  tbeee  two  groape  of  organums  in  that  diatoms  move  indifferently 
in  two  directions,  wIiereaH  gregarinee  alwaje  move  forward.  Bat 
in  both  cases  the  movement  takes  place  without  visible  cause,  and 
when  lABterbom  showed  tliat  diatoms  progress  b;  means  of  tlie 
extrusion  of  threads  of  an  iovidble  subetance,  a  presumption  was 
established  that  the  cause  for  gregarine  progression  was  to  be  sought 
for  along  similar  lines. 

Accordingly,  Bchewiakoff  undertook  a  study  of  living  gre^arines. 
Afl  mounting  media,  he  employed  either  normal  salt  solution  or 
an  albumin  solution  of  the  following  formula : 

Egg-albumin, 20  oc. 

DistUled  water, 200  oc. 

Sodium  chloride, 1  gr. 

Powdered  carmine,  Chinese  black  and,  in  some  cases,  native  sepia 
were  added  (o  the  fluid,  so  that  invisible  extrusions  from  the  grega- 
lines  could  be  detected. 

The  results  were  to  show  that  gregarines  usually  caught  up  and 
pulled  after  them  a  number  of  particles  of  carmine,  etc.,  thus 
demonstrating  the  presence  of  a  sticky  substance.  Further,  as  a 
gregarine  progressed  through  a  medium  thickly  filled  with  carmine 
particles,  there  was  always  left  behind  it  a  clear  trail.  Schewiakoff 
says  that  this  does  not  happen  with  other  Protozoa,  and  so  furnishes 
proof  that  gregarines  leave  something  behind  them.  This  substance 
was  wholly  invifflUe  under  ordinary  circumstances,  but  very  delicate 
manipulation  enabled  him  to  stain  it  and  to  demonstrate  that  grega- 
mllv  arc- followed  bv  loot;  librf 
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(1901,  p.  149)  sajrs:  **  although  very  improbable  at  first  sight,  it 
is  the  only  one  thus  fsLV  that  fits  the  case."  Wasielewski  (1896, 
p.  22)  rejects  it,  while  Delage  et  H^rouard  (1896,  footnote  on  p. 
261)  say:  "  Pour  bizarre  qu'elle  paraisse,  il  faut  bien  T accepter 
jusqu'a  nouvel  ordre,  car  elle  repose  sur  des  faits  observes  et  on 
n'en  oonnait  aucun  autre  a  lui  substituer." 

Schaudinn  (1900)  and  Siedlecki  (1899)  are  credited  with  having 
confirmed  Schewiakoff,  the  former  by  Lang  (1901,  p.  128)  and  the 
latter  by  Calkins  (1901,  p.  149).'  Schaudinn  (pp.  222-224)  gives 
data  which  show  that  the  sporozoi'tes  and  merozoi'tes  of  Coceidium 
Bchuhtrgii  extrude  fibres  of  a  gelatinous  substance.  These  fibres 
carry  backward  such  small  particles  as  may  be  in  the  immediate 
vicinity  of  the  coccidians,  and  form  a  trail  behind  them.  In  so 
far  as  the  extrusion  of  a  gelatinous  substance  is  concerned,  Schau- 
dinn's  observations  unquestionably  confirm  those  of  Schewiakoff, 
but,  as  will  be  seen  later,  they  do  not  necessarily  show  that  this 
gelatinous  substance  is  the  cause  of  progression. 

Siedlecki  (1899,  p.  521)  says:  ''  Es  lasst  sich  aber  bei  Mono- 
eystis  ascidiee  leicht  noch  ein  anderer  Bewegungsmodus  beobachten ; 
ohne  irgendwie  ihre  Grestallt  zu  wechseln  gleitet  sie  namlich  plotzlich 
vorwarts.  Die  Ursache  der  Bewegung  liegt,  wie  es  Schewiakoff 
fur  andere  Gregarinen  beschrieben  hat,  in  einer  plotzlichen  Aus- 
scheidung  von  Schleim  aus  dem  Hinterende  des  Korpers,  und  es  ist 
leicht  festzustellen,  wie  das  Thier  durch  einen  aus  ihm  plotzlich 
herauswachsenden  Schleimfaden  vorwarts  geschoben  wird.'*  Thb 
can  scarcely  be  regarded  as  a  confirmation  of  Schewiakoff. 

in.    Observations. 

1.  As  a  necessary  preliminary',  attention  is  here  called  to  two 
points  of  considerable  importance.  The  first  of  these  concerns  the 
shape  of  gregarines.  The  statement  that  gregarines  are  flat,  like 
trematodes,  is  made  in  some  text -books,  but  this  is  an  error  when 
applied  to  the  Polycystidea.  The  gregarines  of  this  group  are 
monaxial  animals,  with  a  circular  cross-section,  and  any  plane 
passing  through  the  axis  divides  them  into  morphologically  identical 
halves.  This  is  shown  by  sectioned  gregarines,  and  it  may  readily 
be  seen  by  watching  the  living  animals. 


The  dat«,  1900,  given  by  Calkins  to  Siedlecki's  paper  is  incorrect. 


PROCEEDIHQB   C 


'  THE   ACADEUT  OF 


[Ju 


The  second  point  coacems  progreaaion,  Gregarines  are  stated  to 
show  a  "  gliding  "  movement,  and  this,  as  we  have  seen,  has  been 
carefully  studied.  But  I  have  been  unable  to  find  in  the  published 
literature  on  these  animals  any  conclusive  statement  bearing  upon 
the  question  as  to  whether  gregarines  creep  or  swim.  Gliding  could 
readily  be  effected  in  either  of  these  two  ways.  When  considera- 
tion b  taken  of  their  native  environment,  a  very  strong  presumption 
is  established  that  gregarines  creep,  yet  certainly  the  matter  is  one 
which  necessitates  a  demonstration. 

This  demonstration  is  not  at  all  difficult.  In  all  microscopic 
mounts,  gregarines  either  lie  against  the  under  surface  of  the  cover- 
gloss  or  upon  the  slide,  which  can  be  shown  by  raising  or  lowering 
the  lube  of  the  microscope.  Either  the  upper  or  under  surface  of 
the  animab  remains  in  focus  until  everything  else  has  disappeared 
from  view.  This  shows  that  all  cludies  on  progression  have  been 
made  on  animals  which  are  in  contact  with  a  surface. 

Gregarines  possess  and  at  times  exert  the  power  to  progress  con- 
tinuously in  straight  lines.  But  more  usually  the  prt^ression  is 
neither  straight  nor  continuous.  The  animal  advances  by  fits  and 
starts,  and  the  path  pursued  may  be  a  zigzag  or  a  series  of  curves. 
Plate  I,  fig.  1  shows  the  positions  occupied  by  a  progressing  greg- 
arine,  a  being  the  earliest  and  /  the  latest.  To  the  right  is  sketched 
the  line  generated  by  any  given  point  of  the  animal's  body. 
Under  such  circumstances  the  advance  is  not  continuous,  but  slow 
and  hesitating,  and  accompanied  by  frequent  stops.  There  may  be 
an  advance  of  perhaps  the  body  length,  followed  by  a  short  pause. 
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glide  forward  without  any  alteration  in  the  body  form,  and  this  is 
frequently  the  appearance.  The  converse  statement,  that  gliding 
takes  place  while  the  animals  are  displaying  evident  muscular  con- 
tractions, has  never,  to  my  knowledge,  been  made,  although  the 
fact  itself  can  scarcely  have  escaped  frequent  observation.  Yet 
progression  without  alteration  in  the  outline  of  the  body  is  no  more 
frequently  seen  than  progression  accompanied  by  obvious  muscular 
contractions.  Gregarines  may  also  progress,  in  either  a  straight 
line  or  in  zigzags,  with  the  body  held  rigidly  in  a  contorted  form. 
My  observations  here  differ  from  those  of  Schewiakoff.  On  p.  348 
he  says  that  progressing  gregarines  may  alter  the  direction  of  their 
progression,  and  continues :  ' '  In  solchen  Fallen  bemerkt  man  jedes 
Mai,  wenn  die  Bewegungsrichtung  verandert  wird,  dass   an   der 

einen    Seite    der   Gregarine   eine   Querfalte    auftritt Die 

Gregarine  wird  aus  der  fruheren  Bewegungsrichtung  nach  der  Seite 
hin  abgelenkt,  auf  welcher  die  EinschnUrung  am  Gregarmenk5rper 
erfolgte.  Bleibt  die  Einschniirung  liingere  Zeit  hindurch  bestehen, 
so  wird  die  Bewegung  bogenformig,  ja  sie  kann  sogar  zu  einer 
spiraligen  oder  schleifenformigen  werden.  Wird  die  Einsch- 
niirung aufgehoben,  d.  h.,  die  Gregarine  wieder  gerade  gestreckt, 
80  wird  die  Bewegung  von  Neuem  geradlinig."  He  believes  that 
the  bending  of  the  body  is  the  cause  of  the  turning.  For  when 
the  b<xly  is  bent,  the  extrusion  of  the  gelatinous  fibres  from  the 
bent  side  is  hindered.  The  result  is  a  weakening  of  the  propelling 
force  on  the  bent  side,  with  the  natural  result  of  a  turning  to  that 
side.  Straightening  of  the  body  brings  about  a  uniform  protrusion 
of  the  gelatinous  fibres  on  all  sides,  with  a  resumption  of  progres- 
sion in  a  straight  line. 

According  to  my  observations,  however,  it  is  impossible  to  estab- 
lish any  definite  correlation  between  alterations  in  the  direction  of 
progression  and  extensive  muscular  contractions.  The  animals 
may  turn  without  the  slightest  bending  of  the  body.  As  Sche- 
wiakoff says,  they  may  turn  and  bend  to  the  same  side,  but,  on 
the  contrary,  they  frequently  turn  to  one  side  and  bend  to  the  other. 
Further,  they  may  progress  in  a  straight  line  with  the  body  held 
rigidly  in  a  contorted  form,  as  stated  above. 

Progressing  gregarines,  without  their  progression  being  in  any 
ways  checked,  will  often  bend  and  suddenly  straighten  with  a  jerk. 
This  movement  may  take  place  a  number  of  times  and   it  has  a 
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oeitain  bearing  on  the  mode  whereby  progresdoD  is  effected.  The 
bending  of  the  body  necessarily  throws  either  the  anterior  or  the 
posterior  end  of  the  animal  out  of  the  line  of  progression  (figs.  5 
and  6).  The  former  case  (fig.  5)  is  not  inconsistent  with  Sche- 
wiakofTs  viem,  but  the  latter  is  (fig.  6).  For  such  a  movement 
would  presumably  detach  the  animal  from  the  gelatinous  stalk,  yet 
it  is  effected  with  absolutely  no  paune  in  the  progression. 

Observations  made  on  Eehinamera  hi^ida  are  equally  su^^feative. 
Fig.  7a~d  shows  the  several  positions  successively  occupied  by  a 
progressing  individual  of  this  species  in  making  a  turn.  It  will  be 
seen  that  the  animal  bent  sharply,  so  that  the  axis  of  the  anterior 
part  formed  nearly  a  righl  angle  with  that  of  the  posterior  part. 
The  narrow  posterior  part  then  swung  rapidly  around  until  it  lay  in 
line  with  the  rest  of  the  animal.  It  seems  impoBsible  to  avoid  the 
conclusion  that  this  would  have  resulted  In  the  breaking  loose  from 
any  attached  stalk,  with  the  consequent  cessation  of  progression. 
Yet  there  was  not  the  slightest  slackening  in  the  Bpeed  of  the 
animal,  which  was  considerable. 

2.  On  encountering  obstructions,  gregarines  may  simply  slip  off 
to  one  side  or  the  other.  Frequently,  however,  when  an  obstruction 
is  met  head-on,  the  protomerite  holds  its  position  for  the  moment 
and  the  animal  swings  to  and  fro  like  a  pendulum.  There  may  he 
one  or  two  to  several  of  these  swiug?,  after  which  the  progressive 
movement  may  be  resumed.  This  ntay  take  place  without  notice- 
able change  in  the  shape  of  the  body. 

I  am  again  obliged  to  differ  with  Schewiakoff,  who  (p.  343) 
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come  to  rest.     But  this  does  not  happen.     Such  a  turn  as  that 
shown  in  fig.  3  may  be  a  matter  of  only  a  second  or  two. 

Another  case  is  shown  in  fig.  4,  where  a-j  show  six  positions 
successively  occupied  by  a  progressing  gregarine.  It  is  difi^cult  to 
see  how  the  gelatinous  stalk  can  explain  a  progressive  movement  of 
this  sort,  which  was  seen  a  number  of  times. 

3.  Schewiakofif  arrived  at  his  conclusions  partly  from  a  study  of 
the  action  of  carmine  particles,  etc. ,  in  the  vicinity  of  progressing 
gr^arines.  Such  particles  are  seen  to  slip  backward  along  the 
surface  of  the  gregarine,  and  Schewiakoff  believed  they  were  being 
pushed  or  carried  backward  by  the  extruding  gelatinous  substance. 
He  states  that  this  take?  place  just  before  a  gregarine  begins  to  dis- 
play a  progressive  movement,  and  continues  during  progression. 
This  is  true,  but  these  particles  show  such  varied  movements  that  it 
is  probable  the  extruding  gelatin  is  not  in  all  cases  the  cause.  If 
the  extrusion  of  gelatinous  fibres  be  the  cause  of  gregarine  progres- 
sion, then  the  rate  at  which  the  gelatinous  fibres  are  passed  back- 
ward should  bear  a  direct  ratio  to  the  speed  of  the  progressing 
gregarine.  The  movement  of  the  particles  along  the  animal's  sur- 
foce  should  mark  the  rate  of  extrusion,  which  should  itself  condition 
the  rate  of  progression.  But  these  particles  may  slip  backward 
either  more  rapidly  or  more  slowly  than  the  gregarine  is  progres- 
sing. They  may  also  slip  rapidly  backward  along  the  surface  of  a 
gr^arine  which  is  not  changing  place,  and  further  remain  at  a  fixed 
point  on  the  surface  of  a  progressing  individual.  As  a  rule,  the 
slipping  is  seen  in  progressing  animals,  but  often  it  is  not.  Fre- 
quently a  progressing  individual  causes  little  or  no  disturbance 
among  the  loose  particles  lying  in  its  path,  merely  pushing  them 
aside  as  it  advances.  The  particles  may  also  move  forward  along 
the  animal's  surface.  This  is  seldom  seen  in  progressing  grega- 
rines,  but  is  frequent  in  those  which  are  displaying  changes  of  body 
form. 

The  movements  of  these  small  particles  are  so  multifarious  as  to 
suggest  that  they  are  due  to  different  causes.  It  is  probable  that 
surface  tension  is  in  part  responsible.  At  the  same  time,  the  evi- 
dence that  gregarines  extrude  a  gelatinous  substance  is  wholly  con- 
clusive. The  animals  are  sticky,  and  will  often  remain  adhering  to 
the  cover-glass  in  spite  of  rapid  currents  in  the  mounting  fiuid.  I 
have  also  seen  the  substance  arising  from  the  surface  of  a  progres- 
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sing  gregarine,  and  constituting  a  trail  behind  it.  I  made  this 
observation  but  once,  the  gregarine  being  Echtnomera  ki^ida. 
With  Stenop/uyra  juli  I  have  never  been  able  to  see  it.  My  observa- 
tion differs  from  those  of  Schewiakoff  in  that  the  trail  doM  not 
consist  of  fibres,  but  of  a  series  of  splashes  (Plate  II,  fig,  8).  The 
substance  arose  from  the  surface  of  the  gregarine  as  short  rods, 
which  almost  instanty  expanded  into  irregular  drops.  These  drops 
then  became  detached  from  the  surface  of  the  gr^arine  to  con- 
stitute the  trail. 

I  do  not  think  that  this  observation  gives  any  reaaon  for  ques- 
tioning SchewiakoS's  stateraeot  that  the  gelatinous  substance. passes 
backward  as  fibres.  But  siuce  an  e](tnisioD  of  the  sort  shown  in 
fig.  S  could  hardly  push  the  animal  forward,  the  observation  appears 
to  me  significant  in  indicaticg  that  the  trail  is  the  effect  of  progres- 
sion and  not  its  cause.  It  is  au  iutrinsic  weakness  of  SchewiakoS's 
explanation  that  it  gives  no  reason  why  the  gelatinous  substance 
should  pass  backward  instead  of  either  forward  or  radially.  If, 
however,  the  cause  for  progression  is  to  be  sought  for  elsewhere,  it 
is  easy  to  see  why  it  passes  backward.  Upon  its  emergence  on  the 
surface  of  the  gregarine,  it  is  merely  left  behiud,  in  precisely  the 
same  ivay  as  the  mucus  secreted  by  a  snail  is  left  behind  as  the 
animal  advances.  The  passing  backward  of  the  gelatinous  substance 
is  the  effect  of  progression,  and  not  its  cause. 

As  Schewiakoff  states,  progressing  gregariues  gather  up  and  drag 
behind  them  masses  of  loose  particles.  The  size  of  these  masses  is 
shown  in  figs.  9,  10  and  11.     It  often  happens,  however,  that  a 
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gr^arineSy  the  method  is  to  break  up  the  appropriate  host-organ  on 
a  slide,  add  a  drop  of  some  fluid,  and  place  a  cover-glass  over  the 
mount.  There  is  necessarily  released  a  quantity  of  various  organic 
fluids,  and  these  fluids  are  nearly  always  mucilaginous.  That  they 
are  responsible  for  certain  of  the  phenomena  displayed  by  grega- 
rines  is  suggested  by  the  following  observations,  which  also  bear 
upon  the  question  of  gregarine  progression.  Fig.  12  shows  a 
gregarine  distant  a  trifle  more  than  its  own  length  from  a  solid  mass 
of  host-tissue.  Between  the  gregarine  and  the  host-tissue  are  a 
number  of  small  particles.  If  an  animal  so  situated  be  watched, 
it  will  be  seen  to  advance  slowly  and  unsteadily  for  a  very  short 
distance,  possibly  the  half  of  its  length,  but  usually  much  less.  It 
will  then  stop,  remain  motionless  for  the  fraction  of  a  second,  and 
finally,  with  a  sudden  jerk,  return  to  the  position  which  it  occupied 
originally.  The  particles  follow  the  movement  of  the  gregarine, 
those  nearest  to  it  moving  the  greatest  distance.  This  suggests  that 
there  is  behind  the  gregarine  a  mass  of  an  invisible,  elastic  substance, 
in  which  both  the  gregarine  and  the  small  particles  are  entangled. 
As  the  animal  advances,  this  elastic  substance  is  stretched,  and 
when  the  force  which  has  caused  the  animal  to  advance  is  released, 
it  is  brought  back  into  its  original  position  by  the  sudden  shorten- 
ing of  the  elastic  substance. 

This  phenomenon,  which  was  seen  time  and  again,  first  caused 
me  to  question  the  truth  of  Schewiakoff^s  explanation  of  gregarine 
progression.  For,  if  the  advance  be  due  to  the  elongation  of  a 
stalk  behind  the  animal,  this  stalk  should  prevent  the  slipping  back- 
wanl.  As  will  be  developed  later,  I  believe  gregarine  progression 
is  due  to  slight  muscular  movements,  not  apparent  under  ordinary 
observational  conditions.  In  such  cases  as  the  one  now  under  con- 
sideration, the  advance  is  resisted  by  the  elastic  sticky  substance, 
and  when  the  power  is  released  the  gregarine  is  jerked  passively 
backward.  Since  it  is  those  gregarines  which  are  lying  near  the 
host-tissue  which  behave  in  this  manner,  it  is  probable  that  the 
elastic  substance  is  derived  in  part  from  the  host-cells.  Gregarines 
some  distance  from  any  host-tissue  were  never  seen  to  act  in  this  way. 

4.  My  studies  had  advanced  to  this  point  with  no  more  result 
than  to  conclude  that  Schewiakoff's  explanation  of  gregarine  pro- 
gression was  probably  incorrect.  The  case  shown  by  fig.  12  sug- 
gested that  the  problem  was  to  be  solved  by  watching  the  gregarine 
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itself,  although,  aBBuming  Schewiakoff  to  be  incorrect,  there  was 
no  other  conclusion  poedble.  The  existence  of  locomotor  organs, 
Buch  aa  small  cilia  or  temporary  protoplaamic  processes,  waa  next 
considered.  There  was  not,  however,  Ihe  slightest  evidence  for  each 
organs  to  be  detected  with  living  gr^arines,  and  the  most  rigid 
staining  methods  gave  wholly  negative  results.  Varying  the  obser- 
vational conditions  was  next  tried.  I  had  been  making  my  studies 
after  the  methods  which  I  suppose  have  been  generally  employed  in 
work  on  living  gregarines.  The  highest  powers  used  were  those 
obtained  with  a  one-eighth-inch  dry  lens  and  a  No.  4  eye-piece.  I 
had  also  followed  the  instinctive  tendency  to  focus  on  the  periphery 
of  the  gregarines,  which  results  in  studying  no  more  than  an  optical 
section  of  the  animals. 

Knowing  that  Steiuipluyrajuli  has  the  longitudinal  elevations  of 
the  cuticle  well  developed,  it  occurred  to  me  that  they  might  furnish 
a  means  of  getting  at  additional  data.  Accordingly,  I  began  to 
make  observations  on  the  upper  surface  of  the  gregarines,  using  a 
one-twelfth-inch  oil-immersion  lens.  It  developed  at  once  that  this 
could  not  be  done  with  ordinary  illumination,  on  account  of  the 
opacity  of  most  gregarines.  But  with  the  use  of  a  lamp,  it  was 
easy  to  get  ao  illumination  sufficiently  intense  to  render  the  gr^^- 
rines  almost  transparent.  The  light  was  permitted  to  pass  from 
the  mirror  to  the  sub-stage  condenser  without  the  interposition  of 
blue  or  ground  glass,  and  the  diaphragm  was  left  well  open.  The 
difficulty  of  manai^g  a  wet  mount  when  studied  under  an  oil- 
immeision  lens  was  obviated  in  some  cases  by  gluing  the  cover-glass 
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A  deep  constriction  in  the  deutomerite  will  cause  such  a  flow.  The 
phenomenon  just  mentioned,  however,  is  to  all  appearances  of  a 
totally  different  nature.  It  shows  itself  as  a  shifting,  en  masse,  of 
all  the  granules  in  sight.  There  is  no  flowing,  and,  so  far  as  it  is 
possible  to  see,  the  granules  maintain  somewhat  the  same  relative 
positions. 

The  reasons  for  supposing  the  muscular  layer  is  involved  in  this 
phenomenon  are  as  follows :  The  muscular  layer  lies  upon  and  is 
directly  continuous  with  the  endoplasm.  The  latter  is  beset  with 
granules  to  its  extreme  limit.  Away  from  the  surface,  there  is 
nothing  to  prevent  a  flow  of  these  granules,  but  on  the  surface  (of 
the  endoplasm)  it  is  not  unreasonable  to  suppose  that  the  netlike 
muscular  layer  entangles  a  number  of  these  granules.  In  conse- 
quence, when  the  muscular  layer  contracts,  the  superficial  granules 
are  carried  along  with  it.  That  there  are  granules  embedded  in 
the  muscular  layer  is  indicated  by  what  is  seen  in  plasmolyzed 
gr^arines.  In  such  animals,  when  the  muscular  layer  is  torn  loose 
from  the  endoplasm,  it  always  carries  with  it  a  number  of  granules. 

The  transverse  movement  is  indifferently  to  one  side  or  the  other, 
or  else  to  and  fro.  It  is  displayed  conspicuously  when  the  grega- 
rine  is  behaving  in  the  manner  described  on  pp.  12  and  13,  and 
illustrated  in  fig.  12.  It  also  takes  place  when  the  animals  turn, 
and  frequently  in  such  cases  the  cuticular  markings  and  superficial 
granules  are  seen  to  sweep  rapidly  to  one  side,  suggesting  that  the 
gregarine  is  rotating  on  its  long  axis.  That  such  a  rotation  actually 
takes  place  can  be  confirmed  by  watching  gregarines  which  have 
the  nucleus  out  of  the  middle  line,  or  some  other  mark  which  ren- 
ders it  possible  to  distinguish  one  side  from  the  other. 

In  other  cases  there  is  nothing  to  demonstrate  a  rotation.  The 
transverse  movement  is  slight  and  slow,  being  first  to  one  side  and 
then  to  the  other.  This  is  seen  when  the  animal  is  displaying  the 
slow  typical  glide.  Should  the  animal  then  turn,  the  transverse 
movement  becomes  more  extensive  and  more  rapid,  while  if  pro- 
gression be  in  any  ways  interfered  with,  a  still  greater  increase  in 
the  speed  and  extent  of  the  transverse  movement  takes  place. 

All  of  this  occurs  without  the  extensive  muscular  contractions 
which  gregarines  so  frequently  display.  But  it  is  possible  to  estab- 
lish a  correlation  between  the  transverse  movement  and  what  is 
clearly  a  display  of  muscular  activity.     When  a  gregarine  displays 
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the  common  movement  of  a  lateral  displacement  of  the  protomerite, 
or  a  bending  juet  behind  the  septum,  it  can  be  seen  with  moderate 
powers  that  a  wave  of  disturbance  passes  down  the  upper  surface 
well  to  the  rear  end  of  the  animal.  Under  high  powers,  with  thar 
limited  focal  depth,  this  wave  is  not  readily  seen  unless  it  Ib  the 
upper  surface  of  the  animal  that  is  being  watched.  It  is  a  very 
common  phenomenon,  and  it  establishes  the  fact  that  thoee  muscu- 
lar impulses  which  are  most  evident  in  the  anterior  part  of  the  body 
make  their  influenoe  felt  nearly  as  far  as  the  posterior  extremity. 
Under  moderate  powers,  it  appears  only  as  a  wave  passing  down  the 
upper  surface,  but  if  higher  powers  be  used,  it  can  be  Been  that 
this  wave  is  the  same  as  the  transverse  movement  described  above. 
That  is,  bending  of  the  anterior  part  of  the  body  causes  a  trans- 
verse movement  of  the  cuticular  striations  and  superficial  granules. 
Moreover,  the  character  of  the  bending  beam  a  direct  relatioD  to 
the  character  of  the  transverse  movement.  When  the  bending  is 
rapid  and  extensive,  eo  also  is  the  transverse  movement,  and  it  is 
under  such  circumstaDces  that  evident  rotation  may  take  place. 

These  phenomena  are  well  seen  in  those  animals  which  are  entan- 
gled in  some  sticky  elastic  subetauce,  as  described  on  pp.  12  and 
13,  and  shown  in  fig.  12.  Such  animals  show  frequently  a  more 
or  less  continuous  bending  of  the  anterior  part  of  the  body,  and 
simultaneously  the  transverse  moveraeot. 

In  the  case  of  animals  which  are  gliding  freely,  the  transverse 
movement  is  always  much  less  extensive.  With  these  it  usually 
requires  an  oil-immeruon  lens  to  make  satisfactory  observations. 
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«t  frequent  intervals.  As  stated  above,  Stenophora  is  so  large  that 
it  is  impossible  to  keep  both  the  protomerite  and  the  upper  surfooe 
of  the  deutomerite  in  focus  at  the  same  time.  But  gregarines 
whidi  showed  these  slight  displacements  of  the  protomerite  were 
dtsplajing  the  t3rpical  gliding  movement,  and  such  gregarines 
UBuaUy  show  the  transverse  movement.  Moreover,  by  transferring 
the  attention  from  the  upper  surface  of  the  deutomerite  to  the  pro- 
tomerite, it  was  possible  to  see  that  both  of  these  two  sorts  of  move- 
ment take  place  at  only  very  slightly  separated  periods  of  time. 

It  is  evident  that  lateral  movements  of  the  protomerite  which  are 
at  all  evident  must  take  place  in  a  horizontal  plane.  A  movement 
in  a  vertical  plane  would  need  to  be  far  more  extensive  in  order  to 
be  detected.  Vertical  displacements,  however,  can  often  be  seen. 
That  is,  gliding  gregarines  move  the  protomerite  indifferently  in 
any  direction.  This  appears  to  me  a  fact  of  considerable  signifi- 
cance. It  indicates  that  bendings  of  the  protomerite  may  take 
place  even  when  it  is  not  possible  to  see  them.  Fig.  13  is  a  dia- 
gram of  the  anterior  part  of  a  gregarine.  The  solid  line  represents 
the  longitudinal  aids.  The  dotted  line  represents  the  axis  of  the 
protomerite  when  displaced  in  a  horizontal  plane.  This  displace- 
ment is  so  slight  that  it  is  clear,  were  it  to  be  effected  in  a  vertical 
plane,  the  highest  powers  and  the  most  rigid  attention  would  wholly 
fail  to  detect  it. 

It  therefore  seems  reasonable  to  suppose  that  the  transverse  move- 
ment is  directly  correlated  vnih  either  displacements  of  the  pro- 
tomerite or  bendings  of  the  body  in  the  region  of  the  septum. 
When  both  are  extensive  the  connection  is  readily  established,  but 
when  the  transverse  movement  is  slight,  this  can  only  be  done  by 
somewhat  indirect  means,  as  I  have  just  pointed  out.  Yet  it  would 
be  improbable  that  the  transverse  movement  should  at  one  time  be 
correlated  with  bendings  of  the  anterior  part  of  the  body,  and  not 
at  other  times,  when  the  difference  in  the  two  cases  is  merely  one  of 
degree. 

If,  as  I  hope,  my  conclusions  are  warranted  by  the  obser\'ational 
data,  the  cause  for  gregarine  progression  is  extremely  simple,  and 
while  the  exact  mechanics  of  the  process  are  probably  Ixjyond 
obser\'ati<m,  it  may  \ye  suggested  that  it  is  effected  in  a  manner 
somewhat  as  follows:  The  miL^cular  impulse,  starting  backward 
from  the  region  of  the  septum,  necessarily  causes  the  contact  of  the 
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gregarine  with  the  cover-glaaa  R>  be  different  in  this  region  from 
what  it  is  in  the  more  posterior  parts.  Fnrther,  aoce  the  transverse 
movement  takes  place  at  the  same  time  as  the  baclcward  movement, 
that  part  of  the  gregarine'a  surfooe  where  the  contact  relations  are 
temporarily  different  moves  not  only  backward,  but  from  side  to 
side  as  well.  It  is  not  difficult  to  see  how  movements  of  this  sort 
may  produce  locomotion,  when  it  be  recollected  that  gregarineB 
are  sticky.  If  a  particular  port  of  the  surface  be  in  close  coo- 
tact  with  the  cover-gloss  or  slide,  a  muscular  movement  which  car- 
ries this  particular  part  backward  would  not  be  followed  by  a  mere 
slipping  of  this  part,  but  by  a  movement  of  the  gr^arme  in  the 
opposite  direction.  It  is  easy  to  see,  when  observing  the  upper  sur- 
face of  a  progressing  gregarine,  that  the  contact  relations  of  differ- 
ent parts  ore  different.  The  upper  surface  loees  its  normal  curved 
contour,  and  shows  considerable  irregularities.  The  ubeerratioDot 
conditions  are  too  difficult  to  permit  the  changes  of  contour  to  be 
followed,  and  in  consequence  wholly  direct  evidence  that  pn^ression 
iii  brought  about  in  the  manner  outlined  above  is  not  to  be  had.  It 
seems  to  me,  however,  that  the  explanation  of  gr^arine  progression 
here  given  is,  on  d  priori  grounds,  more  probable  than  that  given 
by  Schewiakoff,  for  it  is  based  on  the  fact  that  gregarines  possess 
a  well-developed  muscular  system,  and  it  is  in  line  with  the  general 
principles  of  animal  locomotion. 

On  the  other  hand,  a  passive  locomotion  by  means  of  the  extru- 
sion of  gelatinous  threads  is  without  parallel  in  the  animal  kingdom. 
Moreover,  when  the  form  of  certain  of  the  polycystid  gr^arines  is 
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rines,  when  squeezed  out  of  the  cells,  show  muscular  contortions, 
and  occasionally  the  typical  progression  of  the  free-living  sporont. 
The  Haemosporidia  and  Myxosporidia,  both  of  which  are  motile, 
possess  muscle  fibres  similar  to  those  of  polycystid  gregarines, 
whereas  the  Amoebosporidia  (Schizo-gregarines)  show  no  muscle, 
and  are  not  known  to  possess  the  power  to  move.  In  general, 
throughout  the  Sporozoa,  the  possession  of  muscle  fibres  and  the 
power  of  moving  from  place  to  place  go  hand  in  liand,  while  the 
forms  which  are  not  kno^vn  to  move  lack  muscular  elements.  It 
would,  therefore,  seem  somewhat  extraordinary  if  the  polycystid 
gr^arines,  in  which  the  muscular  system  is  well  organized,  should 
have  developed  such  a  imique  mode  of  progression  as  that  described 
bv  Schewiakoff. 
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EXPLANATION  OF  PLATES  I  AND  IL 

Plate  I. — Fig.  1. — The  successive  positions  occupied  by  a  gregarine 
{Stenophara  jult)  progressing  in  a  zigzag.  The  line  to  the  right  shows 
the  nature  of  the  path  followed. 

Fig.  2. — The  successiye  positions  taken  by  a  progressing  gregarine 
(Stenophara  juli)  when  turning  without  alterations  in  the  shape  of  the 
body. 
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Fig,  8.— The  snccaaaive  positions  taken  b;  a  gregkriDe  [8f»n«phora 
^u^  after  mnDing  head-on  into  an  obstructioD. 

Ftg.  4— Tlie  sameplieDomeDon  atf  that  shown  In  flg.  8.  Here  thechange 
from  i  to  0  is  accompliahed  in  the  same  tny  as  the  change  from  fi  to  0  In 
Kg.  8,  and  the  change  from  d  to  e  and  from  e  lo/  In  the  same  waj  as  the 
cnanf^  fh>m  the  first  to  the  last  positions  in  flg-  2. 

Pig.  S— A  progressing  gregarine  {Slenopkcra  jvU)  throwing  the 
anterior  end  out  of  the  line  of  progression,  which  is  shown  hy  the  ruled 
line.     (This  line  is  Incorrectly  drawn  too  far  to  the  left.) 

Pig.  6. — A  progressing  gregarlne  (,8l«!icphoTa  jul>)  throwing  the  poa- 
terlor  end  out  of  the  line  of  progression. 

Fig.  7. — A  progressing  gregarlne  (Eehinimera  Aiipida)  making  a 
turn.  Between  e  and  d  tlie  narrow  posterior  end  swung  rapidly  aroniul 
tintll  It  lay  In  line  with  the  rest  of  the  animal. 

PUTE  II.— Pig.  8.— Thetrrilof  gelatinoas  substance  left  behind  bj« 
progreeatng  gregwioe  [Bohiiionuiraiiitpida). 

Figs.  9,  10,  11.— The  appendages  of  carmine,  etc.,  which  progressing 
gresarlnee  gather  up  and  drag  behind  them. 

P^fc.  13.— A  greKarine  {SUnopkora  jaW)  behind  which  are  a  numtier 
of  Bmal]  particles,  lying  near  a  mass  of  host-tissue.  Both  the  gregarine 
and  the  small  particles  are  entangled  in  an  inTlsible,  elastic  sDbstance 
<Bee  pp.  ia-18  of  the  text). 

Fig.- 18.— Anterior  end  of  a  gregarine  {BUnophora  jvU).  The  solid 
Une  represents  the  longliudlnal  axle ;  the  broken  line  the  axis  of  the 
protomerite  when  displaced  in  the  horizontal  plane. 
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A  XSW  8PI0IE8  OF  THE  OBTHOPTSBOITS  OEKXJS  PSEVDOFHTLLITS 

FBOM  8UMATEA. 

BY  JAMES  A.  G.  BEHN. 

The  Academy  of  Natural  Sciences  of  Philadelphia  has  been  the 
recipient  of  a  collection  of  zoological  material  from  the  island  of 
Sumatra,  presented  by  Mr.  A.  C.  Harrison,  Jr.,  and  Dr.  H.  M. 
Hiller.  The  collection  included  an  alcoholic  specimen  of  a  species 
of  the  genus  Pseudophyllua^  which  on  examination  proves  to  be 
new,  and  which  I  take  pleasure  in  dedicating  to  one  of  the  donors. 

PMndophjUiu  harriioiii  d.  sp. 

T>'pe,  female.  Coll.  Acad.  Nat.  Sci.  Phila. 

Allied  to  P.  neriifoliua  Ser\411e,  *  but  differing  in  the  obtuse  ante- 
rior angles  of  the  mesostemum,  in  the  bluntly  bituberculate  pro- 
sternum,  and  the  central  position  of  the  metastemal  foveolse.  From 
P.  brullei  Pictet  and  Saussure  it  is  distinguished  by  the  centrally 
bent  transverse  veins,  and  by  the  anteriorly  inserted  radial  vein. 

Size  large.  Head  with  the  vertex  produced,  acuminate,  supe- 
riorly sulcate;  eyes  subovate,  exserted;  autenuse  filifonn.  Pro- 
notuni  with  anterior  margin  subarcuate,  ^wsterior  broadly  rounded ; 
lateral  lobes  with  the  lower  margin  obtusely  trian- 
gular ;  transverse  sulci  two  in  number,  the  ^wsterior 
very  deeply  incised.  Tegmina  elongate,  moderately 
broad ;  radial  vein  inserted  decidedlv  before  the 
middle ;  transverse  veins  toward  the  apex  centrally 
bent,  giving  them  a  subarcuate  appearance.  Wings 
exceeding  the  tegmina  in  length,  apex  acuminate. 
Prosteruum  bluntly  bituberculate;  mesosternuni  with  the  anterior 
border  sinuate,  the  anterior  angles  obtuse  and  bearing  a  spine  (lirectc<l 
downward ;  metasteruum  with  the  anterior  border  trunciite,  as 
long  as  the  same  portion  of  the  mesosternuni,  foveolie  placed  in  the 
central  portion,  rather  close  together.  .Vnterior  femora  with  a  few 
ver\'  obscure  spines  on  the   lower  margins ;  tibiie  with  the  upper 


*  See  Brunner,  Monographic  der  PieudophylUden,  p.  37,  for  a  study  of 
the  synonymy  of  this  species. 
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Burface  deplanate,  foramina  moderately  inflated.  Median  femora 
bearing  eight  spines  on  the  outer  margin,  sis  on  the  inner,  the 
Bpinea  increasing  to  six  on  the  outer  margin  as  the  distal  portion  is 
approached;  tibite  compressed,  the  inner  margb  of  the  upper  sur- 
face with  four  spines.  Posterior  femora  rather  weak,  genicular 
lobes  produced  and  apically  rounded,  out«r  lower  margin  bearing 
twelve  large  dentiform  spines,  inner  lower  margin  n-ith  ten  or  twelve 
spines;  tibite  compressed,  quadrate,  all  margins  spined,  the  outer 
upper  margin  with  several  very  obscure  spines,  the  inner  upi)er 
margin  with  very  distinct  spines.  Ovipositor  verj-  robust,  lower 
margin  arcuate,  upper  margm  with  the  basal  third  straight,  apical 
two-thirds  slightly  curved.  Subgenital  plate  verj-  small,  triangular, 
apex  moderately  emarginate. 

General  color  greenish;   antennce  annulate  with    blackish;  ovi- 
positor with  the  apical  portion  black. 

Length  of  body  (excluding  ovipositor), ....  88    mm. 

Length  of  pronotum 12.5 

Length  of  tegmina 93 

Greatest  width  of  tegmina, 22.  .5 

Length  of  hind  femora, 28.5  ' 

Length  of  oWi^witor, 3:' 
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:  February  4. 
Mr.  Uselma  C.  Smith  in  the  Chair. 
Fourteen  persons  present. 


[  February  11. 
^Mr.  Lewis  Woolman  in  the  Chair. 

Eight  persons  present. 

Papers-  under  the  following  titles  were  presented  for  publication : 
"  The  Frons  in  Bembidium,  with  Descriptions  of  New  Species," 
bv  F.  E.  BlaisdeU,  M.D. 

'  *  A  New  Bat  of  the  Genus  Glossophaga, ' '  by  James  A.  G.  Rehn. 


February  18. 

J.  Cheston  Morris,  M.D.,  in  the  Chair. 
Fourteen  persons  present. 


February  25. 

Edwin  G.  Coxklix,  Ph.D.,  Vice-President,  in  the  Chair. 

Papers  under  the  following  titles  were  presented  for  publication  : 
**  Contributions  to  a  Knowledge  of  the  Hvmenoptera  of  Brazil, 

No.  8.     Euraenidie,  continued  (Genus  Odyiierus),**  by  William  J. 

Fox. 
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"  Some  Bennuda  Oligocbnta  with  a  DeeciipdoD  of  a  New 
Species,"  by  J.  Percy  Moore. 

' '  Structure  aud  Development  of  the  Thyroid  Gland  in  Petro- 
myzon,"  by  Albert  M,  Reeae. 

"  KaryokenesiB  and  Cytokeneeia  in  the  Maturation,  Fertilization 
and  Cleavage  of  Crepidula  and  Other  Gaeteropods, ' '  by  Edwin  0. 
Conklin. 

"  Certain  Aboriginal  Remains  of  the  Northwest  Florida  Coast, 
Part  II,"  by  Clarence  B,  Moore. 

The  following  were  elected  members:  J.  P.  Murlin,  Ph.D.,  A. 
F.  K.  Krout,  Ph.D.,  James  A.  Nelson  and  A.  B.  Gordon-Davis. 

The  following  were  ordered  to  be  printed : 
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HSW  LAVD  MOLLirSOA  FBOM  JAPAN  AND  THE  BOHIH  ISLANDS. 

BY  HENRY  A.    PIIJ3BRY. 

A  monographic  account  of  the  non-marine  mollusks  of  the  Bonin 
Islands  (Ogasawara-jima)  is  now  in  preparation,  in  which  all  of  the 
species  wiU  be  illustrated.  As  Mr.  Nakada  is  still  collecting  in 
the  islands  for  Mr.  Hirase,  and  will  probably  spend  a  month  or  two 
more  there,  it  has  been  thought  desirable  to  publish  brief  notices  of 
his  discoveries,  reserving  the  consideration  of  the  extrinsic  relations 
of  the  Ogasawaran  fauna  for  the  article  to  follow. 

Besides  the  material  sent  by  Mr.  Hirase,  I  am  indebted  to  Mr.  8. 
Yoshiwara,  of  the  College  of  Science,  Imperial  University,  at 
Tokyo,  for  valuable  specimens  and  data  which  will  be  fully  utilized 
in  the  projected  monograph.  One  of  the  most  interesting  of  Mr. 
Yoshiwara' 8  discoveries  is  the  true  locality  of  Mandariria  rugchen- 
bergeriana  (Pils. ),  which  he  found  on  the  islet  Minami,  off  the 
southern  end  of  Chichijima. 

HELICINA  Lam. 

This  genus  is  represented  in  the  Bouin  Islands  by  several  six>eie3 
and  varieties,  all  more  or  less  related,  and  doubtless  claiming  a 
common  ancestor,  though  several  of  them  are  conspicuously  diverse. 
Those  now  known  from.Hahajinia  may  be  determined  by  the  fol- 
lowing key : 

a. — Spire  elevated,  conic;  lip  simple,  blunt,  unexpaudeil.     Whorls 
4^.     Alt.  4,  diam.  5.2  mm.,       ,     ,     ,     H,  capsula  n.  sp. 
a*. — Spire  convex  or  merely  somewhat  conoidal;  base  convex;  lip 
more  or  less  expanded  or  thickeneil. 
b. — Periphery  conspicuously    carinate;    lip    expanded    and 
thickened, 
c. — Whorls  4;  strongly  striate  spirally  above.     Alt.  3.2 
or  3.8,  diam.  5  mm.,       .     H.  ogasawarana  n.  sj). 
c\ — Much   depressed   and    very   acutely   carinate;    pale 
vellowish -corneous ;    whorls  4+.       Alt.    2. 7  to  3. 
diam.  5.8  to  (\  mm.,       ,     ,     ,     H,  hirasei  n.  sp. 
6\ — Periphery  more  or  less  angular,  or  rounded  though  com- 
pressed. 
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e. — Surface  delicately  striate  epiralty.     Alt.   3.5,  iliam. 
5.3  to  5.S  mm.,      .     .     .     H.  yothivmratM  n.  sp. 
e'. — Upper  surface  Btrongly  striate  spirally, 

'    ff.  yotkiwarana  var.  arata  n.  v. 

c".— Smaller,  delicately  striate.      Alt.  2.2,  diam.  4.5  mm., 

S.  yoshitoarana  var.  tnicrotheea  a,  r. 

Only  one  form  is  yet  known  from  Chichijlma,  H.  ogatawiarana 

var.  diterepani.     It  diSers  from  the  typical  fonn  iu  having  the 

spiral  atriee  obsolete  on  the  last  whorl. 

AljMMU  Mazelim  i>.ar>. 

Shell  similar  in  general  form,  size  and  sculpture  to  A.  mnAardti 
Pils.,  but  differing  in  the  aperture.  The  lip  is  thickened  and  built 
forvard.  The  parietal  margin  of  the  lip  is  continuous,  raised  iD  a 
blunt,  somewhat  triangular  process.  The  columellar  margin  is 
excised  in  a  broad  curve,  and  there  is  a  more  or  leas  pronounced 
notch  at  the  junction  of  the  basal  and  outer  margins.  The  neck  is 
only  slightly  constricted,  and  is  striate.  Whorls  3}.  Diam. 
3  J  mm. 

Suimura,  Awa.  Types  No.  82,660  Coll.  A.  N.  S.  P.,  from 
No.  8316  of  Mr.  Hirase's  collection. 

This  is  one  of  the  most  differentiated  of  the  Japanese  spedea  of 
Alyeaiu. 
BUnfotdla  japanloa  var.  (implu  hot. 

The  specimens  of  Blanfordia  from  Nippon  which  I  have  seen 
differ  from  B.  japoniea  of  Sado  Island,  as  defined  by  A.  Adams, 
in  having  the  lip  only  a  mere  trifle  expanded,  hardly  perceptibly 
iuhk'.i.  U.H  il   i^  ^ai^l  t..   W-   in  B.  . 
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Blanfordia  hensoni  A.  Ad.,  Ann.  and  Mag.  Nat.  Hist.  (3),  XII,  p. 

484,  PI.  7,  fig.  11. 
Blanfordia  hensoni  A.  Ad.,  Mollendorfi;   Nachr'bl.  d.  D.  Malak. 

Ges.,  1897,  p.  82  (description  of  specimens  from  Hakodate). 
P&matiopsis  hirasei  Pils..  Nautilus,  May,  1900,  p.  12. 

Southern  Yesso,  in  the  Province  Ojima,  at  Matsumai  (A.  Ad. ), 
Kavabe  (Y.  Hirase),  and  Hakodate  (B.  Schmacker). 

B.  japonioa  (A.  Adama). 

Tomichia  japonica  A.  Ad.,  Ann.  and  Mag.  (3),  VIII,  p.  808  (Octo- 
ber, 1861). 

Blanfordia  japonica  A.  Ad.,  Ann.  and  Mag.  (3),  XII,  p.  424,  PI.  7, 
fig.  12. 

Sado  Island  (A.  Ad.). 

B.  japonioa  var.  slmplox  PUs.    See  above. 

Blanfordia  japonica  Mlldflf.,  Nachr'bl.  d.  D.  Malak.  Ges.,  1900,  p. 
153. 

Nishigo,  Uzen,  Nippon ;  Kajima,  Satsuma,  Kiushiu  (Y.  Hirase). 

I  have  given  the  references  in  full  because  several  authors,  nota- 
bly von  Mollendorff  and  Kobelt,  have  expressed  ignorance  of  the 
exbtence  of  descriptions  of  A.  Adams'  species ;  the  former  author, 
with  characteristic  temerity,  stating  that  one  of  them  had  never 
been  described. 

Cjelophonu  kikaiensis  n-  sp. 

Shell  (lepre&jed-turbinate,  mcxlerately  solid  but  not  thick,  openly 
uuibilicate;  }>ale  yellowish,  encircled  by  many  dark  red-brown 
dotted  or  sjwtted  lines  and  bands,  those  above  usually  more  or  less 
confluent,  and  usually  marked  with  radiating  zigzag  light  streaks ; 
the  earlier  whorls  purpliah-brown ;  sculptured  with  minute,  thread- 
like .striae,  coarser  and  more  separated  on  the  early  whorls.  Whorls 
4J,  very  convex,  the  last  rounded  or  s<jmetimes  indistinctly  angular 
in  front,  convex  below.  Ai)erture  circular,  obli(|ue,  bluish  inside, 
the  peristome  built  forward  beyond  a  very  slight  expansion,  in  fully 
mature  individuals ;  in  couUict  with  the  preceding  whorl  for  a  very 
short  distance  onlv. 

Alt.  IH,  diam.  15  mm. 

Alt.  12,  diam.  10  mm. 

Alt.  V2i,  diam.  17  mm. 

Kikai-ga-shima,  Osumi.  Tyjx^s  No.  81,1M0  Coll.  A.  N.  S.  P., 
fn>ni  No.  547  of  Mr.  Hirase' s  collection. 

I  formerly  thought  this  a  small  variety  of  C.  turgidus  Pfr.,  but 
further  study  of  larger  series  shows  it  to  be  distinct.     It  is  a  smaller. 
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lees  elevated  shell,  with  decidedly  Ur^r  umtHlicus,  the  whorls 
being  more  looselj'  coiled.  Specimens  from  the  foeail-bed  on  the 
same  isUnd  (Hirase'a  No.  684&)  are  a  little  larger,  the  largest 
meaauring  alt.  15,  diam.  20  mm.  They  show  the  same  opea 
umbilicus  aad  rather  lax  coil. 

C.  turgidm  Pfr. ,  from  the  same  deposit,  is  decidedly  larger  than 
the  typi(»l  form,  diam.  27-2S  mm. 

PtpteipnutlBt  UiMuU  n.  Bp- 

Shell  cylindric,  conic  above,  the  tapering  portion  less  than  half 
the  length  of  the  shell ;  dull  red ;  sculptured  with  strong  but  narrow 
thread-like  rib-Btrite,  elightly  coarser  on  the  cone  than  on  the  last 
two  whorls.  Whorls  6^,  convex,  the  last  narrower,  strongly  ascend- 
ing in  front.  Aperture  circular,  the  lip  narrowly  expanded,  re- 
inforced by  a  narrow  rib  or  crest  close  behind  it;  continuous  across 
the  perietal  wall.  Columellar  denticle  strong.  Palatal  fold  very 
long.     Length  3.3,  diam.  nearly  2  mm. 

Nachi,  Kii.  Types  No.  82,656,  Coll.  A.  N.  S.  P.,  from  No. 
887a  of  Kir.  Hinue's  collection;  also  No.  837&,  from  the  same 
locality. 

Some  specimens  are  superficially  eroded,  and  whitish  ash-colored. 
The  palatal  fold  is  unusually  long.  It  is  a  smaller  species  than  D. 
Igntt^tiea,  larger  than  nipponemU  or  euwa.  * 

Olplonmatliu  kob«lti  var.  wnpU  nov. 

Shell  with  the  spire  long  and  regularly  tapering  to  an  obtu!>e 
apex.     Whorls  8  to  8^,  convex,  the  last  narrower  and  ascending 
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very  widely  spaced  on  the  spire,  rapidly  becoming  finer  at  the 
beginning  of  the  penultimate  whorl,  which  is  very  finely  and  closely 
striate ;  last  whorl  contracted,  similarly  sculptured  but  with  the  strise 
partially  effaced,  ascending  as  usual.  Aperture  somewhat  oblique, 
subcircular,  the  peristome  expanded  and  reflexed,  but  not  doubled 
and  with  no  rib  behind  it.  The  columellar  tooth  is  rather  small, 
and  deeply  placed.  No  palatal  fold  is  visible  through  the  shell. 
Length  3,  diam.  1.5  mm. 

Nachi,  Kii.  Tyyes  No.  82,652,  Coll.  A.  N.  S.  P.,  from  No. 
836a  of  Mr.  Hirase's  collection. 

A  very  distinct  species,  like  D.  kobelH  in  the  long  spire,  but  in 
D  pudiea  the  cone  is  more  slender  above.  The  disparity  in  sculp- 
ture bet^'een  the  whorls  of  the  cone  and  the  last  two  is  unusually 
marked.  The  color  of  fresh,  unworn  shells  is  deeper  than  in  the 
other  species  of  Nippon  known  to  me. 

Mmidarina  ezoptata  var.  obtma  noy. 

More  depressed  than  the  typical  form,  and  merely  angular  at  the 
|)eriphery ;  whorls  4J. 
Alt.  13,  diam.  22 j^  mm. 
Hahajima,  No.  845  of  Mr.  Hirase's  collection. 

Kandarina  vandarixia  var  hahigimana  nor. 

Shell  small,  thinner  than  typical  mandarinay  pale  yellowish; 
uniform  or  with  a  pale  reddish  band  above,  another  below  the 
jieripher}'.  Whorls  4^,  the  last  slightly  angular  in  front,  soon 
becoming  rounded  at  the  }>eriplier}\  Surface  very  densely  engraved 
with  clear-cut,  minutely  crimped  spiral  striie,  obsolete  immediately 
around  the  axis. 

Alt.  13i,  diam.  18 J  mm. 

Sekimon-zan,  Hahajima  (Mr.  S.  Yoshiwara) ;  Hahajima  (Mr. 
Y.  Hirase). 

Genus  HIBASEA  Pilsbry. 

Tliis  group  has  been  modified  to  fill  many  places  in  the  Ogasa- 
waran  snail  fauna.  Six  si)ecies  have  already  been  found  on  Haha- 
jima alone,  and  one  on  Chiohijiina.  Those  known  from  the  former 
island  may  be  determined  bv  the  followinic  key: 
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I. — Spire  more  or  lees  convex  or  low-conic;  peripherj- angular  or 

carinate. 

a. — Basal  lip  produced  forward  beyond  the  outer  and  upper 

margins;  periphery  angidar  above;  whorU  5f,  closely 

coiled;  upper  surface  dull,  striate,  base  glossy. 

b. — Spire  but  slightly  convex.     Alt,  2.1,  diani.  4.-3  mm,, 

H.  diwioea. 

b'. — Spire  low-conic;  base  very  oonves.       Alt,    2,  diam. 

3.1  mm,, 3.  eutkeea. 

a'. — Aperture  normally  oblique,  the  outer  and  upper  margins 
projecling  forward  of  the  basal. 
6. — Base   translucent,   thin,   polished;  whorls  5J;  peri- 
phery merely  angular.     Alt.  '2,  diam,  4.6  mm,, 

H.  kypolia. 
6'. — Base  opaque,  finely  ribbed,  like  the  upj>er  surface; 
periphery-  acutely  carinate. 
e. — Biconvex;    whorls  4^  to  4J.      Alt.  2.2,  diam. 

4  mm., H.  iu*i(Aioa. 

c'. — Much  depressed,  the  keel  verj-acuie;  whorls  4. 

Alt.  1.6,  diam.  4  mm.,     .  H.  aeutuaima. 

II. — Spire  concave,  the  earlier  whorls  Hunkcn;  periphery-  rounded. 

a. — Disk -shaped;  rich  brown,  ami  liensely,  miuutelyrib-striate 

above  and  at  the  periphery,   becoming  ])olishe<l  and 

somewhat  translucent  beneath,  n-hitish  near  the  axii<. 

Whorls  .5.  the  last  roumled  at  the  periphery- ;  a|)erture 

lunate,  the  lip  simple  and  acute  in  the  specimen.''  seen, 

which  are  probably  not  adult.     Alt.  1.7,  diam.  4  mm., 

H.  bieoncava. 

Another  genus  or  subgenus,  a|i|>arently  allied  to  Hiraaea,  is  re- 
presented by  one  species  sent  from  Habajima,  and  by  Helix  oper- 
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a\ — Diameter  five  times  the  altitude,  1.5  x  7  mm.     Hahajima, 

H,  mirabilis  n.  sp. 

The  last  species  is  so  flat  it  looks  as  though  trodden  upon. 

KaliellA  ogaiawarana  n.  sp. 

Shell  large  for  the  genus,  subperforate,  conic,  pale  yellowish- 
corneous,  subtransparent,  glossy,  smooth  except  for  slight  growth- 
lines.  Spire  almost  straightly  conic,  the  apex  obtuse.  Whorls  7^^ 
i<omewhat  convex,  the  last  strongly  angular  at  the  periphery,  mod- 
erately convex  below.  Aperture  slightly  curved,  in  crescent  form, 
truncate  at  the  ends;  lip  thin  and  acute,  the  columella  concave, 
with  narrowly  reflexed  margin.  Alt.  5,  diam.  5  mm.  Hahajima, 
Ogasawara  (Y.  Hirase,  No.  846). 

Hetopupa  dedeoora  n.  sp. 

Exceedingly  small,  obesely  oval,  dark  red-brown,  faintly  striate. 
Whorls  4 J,  convex,  the  last  swelling  in  a  very  conspicuous  crest 
some  distance  behind  the  aperture,  and  grooved  at  the  position  of 
the  upper  jmlatal  fold.  Aperture  squarish,  well  rounded  below,  the 
lip  expanded,  brown.  Parietal  lamella  long  and  strong;  angular 
lamella  well  developed,  not  united  with  the  parietal.  Columellar 
lamella  deeply  placed,  small.  Basal  fold  small,  close  to  the  colum- 
ella. Lower  palatal  fold  very  small  and  deeply  situated.  Upj>er 
palatal  large  and  prominent     All  the  teeth  are  whitish. 

Length  about  1.6,  diam.  1  mm. 

Hahajima,  Ogasawara  (No.  855  of  Mr.  Hirase' s  collection). 

Eulota  senokenbergiana  var.  awaensis  nov. 

Ver>'  large,  dark  brown  with  wide,  ill-defined  darker  brown,  and 
lighter  dusky  yellowish  streaks,  a  narrow  blackish  supra-peri})heral 
band  bordered  with  vellow  on  both  sides,  and  the  interior  of  the 
umbilicus  blackL«h.  It  wants  the  bright  yellow  variegation  of  typi- 
cal senckenbergiana.     Surface  conspicuously  malleate. 

Alt.  30,  diam.  55  mm. 

Alt.  38,  diam.  53^  nun. 

Suimura,  Awa.  TyjKis  No.  82,608  Coll.  A.  N.  S.  P.,  from 
No.  828  of  Mr.  Hirase \s  collection. 

The  species  has  not  hitherto  been  reported  from  Shikoku  Island. 
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Evl»U  TVlglT*ff»  TU.  Unx  HOT. 

Shell  more  depressed  than  vulgivaga,  the  base  )e«s  convex.  Last 
whorl  detlexed  in  front.  Aperture  more  oblique.  Fringe  at  the 
periphery  and  sometimes  along  the  suture  well  developed. 

Alt.  9,  diam.  22  mm. 

Suiroure,  Awa,  Shikoku  Island  (Mr.  Hirase,  No.  825). 

A  large  form  of  milgivaga  occurs  at  Mt.  Ibuki,  Omi,  having 
tdmost'JI  whorb,  a  dome-Uke  spire,  and  comparatively  smooth  cuti- 
cle; but  smaller  specimens  seem  to  occur  with  the  lai^  ones,  so 
that  with  the  material  now  in  hand  I  do  not  see  that  a  distinct  local 
race  ta  indicated. 
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C0HT&IBUTI0H8  TO  THE  LIFE-HISTOBT  OF  PLANTS,  HO.  XVI. 

by  thomas  meehan.' 

The  Bartram  Oak,  in  Connection  with  Variation  and 

Hybridism. 

My  recent  discovery  that  the  mature  wood  of  trees  may  so  change 
their  original  lines  as  to  alter  the  whole  form  of  the  skeleton,  and 
that  these  changes  in  form  are  characteristic  of  the  species,  may 
enable  iis  to  settle  some  disputed  questions.  In  the  case,  somewhat 
famous,  of  the  Bartram  oak,  Quercus  heierophylla  Mx.,  we  may 
now  say  with  absolute  certainty  that  it  is  but  a  form  of  the  pin  oak, 
Querciis  palustrU.  The  angular  divergence  of  the  mature  branches 
is  the  same  in  both ;  while  other  resemblances  to  the  latter  species 
are  well  known.  Much  of  the  confusion  in  regard  to  this  matter  has 
arisen  from  the  tree,  still  in  the  Bartram  gardens,  that  for  many 
years  post  has  been  pointed  out  to  botanists  as  a  seedling  from  the 
original  tree  long  since  destroyed.  Specimens  from  this  tree  are 
widely  diffused  through  herbariums.  It  is  but  a  somewhat  lobed- 
leave<l  form  of  the  willow  oak,  Quercus  PhelloSy  a  condition  not 
infrecjuent  among  trees  of  this  siM?cies,  and  of  which  form  there  arc 
numerous  sj)ecinicns  in  the  herbarium  of  the  Academy  of  Natural 
Sc'ionees  of  Philadelphia.  If  any  one  had  thought  to  compare 
these  si)ecimcns  with  the  plate  in  ^fichaux's  **  Sylva,"  the  error 
wouhl  have  been  noted.  Dr.  Kiigelmann  was  familiar  with 
Michaux's  plant  only  through  these  misleading  Bartram  specimens, 
ami  hence  described  his  Quercu^i  palustris-imbricaria ^  which  proves 
in  be  identical  with  Michaux's  Q,  heterophyila.  Dr.  Engelmann 
was  led  to  write  positively  in  regJird  to  the  hybridity  in  a  great 
de«rree  from   his  belief  in  the  sterilitv  of    hvbrids — the  St.  Louis 

*  ft  * 

tree  pnKlucing  only  a  single  aconi,  so  far  as  any  one  knew,  during 

'  The  manuscript  of  this  article  was  found  amoDj^  the  late  Mr.  Mee- 
han's  papers  after  his  death  and  sent  to  the  Academy  for  publication  by 
bis  son,  Mr.  S.  Mendelson  Meehan.  It  possesses  a  special  interest  as 
being  the  last  contribution  from  one  who  for  nearly  forty  years  enriched 
the  Proceedings  with  the  results  of  his  acute  and  devoted  study  of 
nature.  Mr.  Meehan's  first  paper  in  the  Proceedings  of  the  Academy 
was  published  in  1862. — Editor. 
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ita  exieteDce.  From  this  acorn  grew  the  tree  cow  on  my  grounds. 
It  is  remarkably  fertile,  wholly  destroying  the  "  sterile  "  idea,  even 
thoi^h  it  were  a  hybrid,  and  with  the  leaves  and  skeleton  characters 
of  Q.  paluttrif,  as  already  noted.  Seedlings  from  Delaware  trees, 
the  acorns  sent  by  Mr.  Commons,  a  well-known  local  botanist,  all 
retain  the  character  of  occasional  entire  leave*",  but  in  other 
respects  coincide  with  Q.  patudris.  While  the  absence  of  deep 
lobing  struck  Michaux,  it  ia  remarkable  that  he  did  not  note  the 
opposite  in  other  cases. 

It  is  not  unusual  to  note  individual  trees  of  Quercut  paludris 
with  the  leaves  so  deeply  incised  that  there  is  left  little  of  leaf- 
blade  but  the  strong  veins  and  midribs.  Indeed,  this  variation  in 
the  lobing  of  leaves  may  be  noted  in  all  species  of  oak.  There  is 
no  need  to  call  in  hybridism  to  account  for  this  varying  condition. 
We  find  in  many  plants  a  tendency  to  have  lobed  leaves  in  an  eariy 
stage  and  wholly  entire  at  a  later.  The  evergreen  ivy,  Hedera 
Helix,  is  a  familiar  example.  We  now  know  that  these  changes 
result  from  varying  degrees  of  growth-energy,  and  not  from  any 
external  agency  in  whioh  hybridism  may  be  included.  In  the 
light  of  modem  knowledge,  explanations  of  the  past  seem  remark- 
able. Beferriug  to  Queretu  heterophylh  Michaux  says:  "  Ever^' 
botanist  who  has  visited  different  r^lons  of  the  earth  must  have 
remarked  certain  species  of  vegetables  which  are  so  little  multiplied 
that  they  seem  likely  at  no  distant  period  to  disappear  from  the 
earth.  To  this  class  belongs  the  Bartratn  oak. ' '  When  we  remem- 
ber (hat  this  was  said  of  a  young  tree,  described  as  "  30  feet  high 


1902.]  natural  sciences  of  philadelphia.  35 

Observations  on  the  Flowering  of  Lobelia  cardinalis 

AND  Lobelia  syphilitica. 

In  my  garden  during  the  past  year,  1900,  I  had  some  fifty  plants 
each  of  Lobelia  syphilitica  and  Lobelia  cardinalis  in  rows  side  by 
side.  They  were  so  near  each  other  that  some  of  the  flower  stems 
of  the  latter  fell  over  and  seemed  to  be  blooming  among  the  plants 
of  the  former.  It  surprised  me  one  day  to  note  that  while  numer- 
ous winged  insects  visited  the  blue-flowered  species,  none  cared  for 
the  scarlet  ones.  This  excited  an  interest  that  led  to  a  continuous 
observation  through  the  whole  flowering  period.  At  no  time  did  I 
see  an  insect  visitor  on  the  cardinal  flower,  while  every  day  the 
blue-flowered  species  had  abundant  attention.  On  one  occasion  I 
found  a  humming-bird,  Trochilus  eolubris,  at  work  on  the  cardinal 
flower,  and  the  zest  with  which  numerous  flowers  were  examined  by 
the  bird  attested  to  the  presence  of  nectar,  a  fact  which  my  own 
test  subsequently  verified.  The  bird  is  not  numerous  on  my  groimd, 
and  with  an  abundance  of  flowers  of  various  kinds  over  many  acres 
of  ground,  it  may  be  inferred  that  it  was  not  a  frequent  visitor  to 
the  cardinal  flower.  I  observed  it  only  on  this  occasion.  It  wholly 
neglected  the  blue-flowered  species,  that  seemed  so  attractive 
to  the  insects.  Toward  the  end  of  the  season  the  foreman  in 
charge,  Mr.  Hemming,  captured  specimens  of  all  that  were  visitors 
to  Lobelia  syphilitica  during  one  day.  These  were  identified  by 
Mr.  William  J.  Fox  as  follows :  Xylocopa  virginica,  Bombus  penri' 
sylvanicuSy  Bombus  fervidus,  Bombus  americanorum  var.  pallidas, 
Apis  melliferay  and  a  sand  wasp,  Scotia  dubia.  It  is  worthy  of 
note  that  the  honey-bee  did  not  visit  the  flowers  till  late  in  the 
season.  About  fifty  yards  away  from  these  plants  was  a  large  bed 
of  Sedum  spedabile,  which  at  the  earlier  stage  of  these  observations 
were  crowded  by  this  well-known  honey  gatherer.  It  may  be 
inferred  that  as  long  as  they  lasted  they  collected  all  needed  from 
these  flowers.  Honey-bees  at  any  rate  are  not  numerous  in  this 
\'icinitv. 

At  the  end  of  the  season  no  difference  could  be  observed  in  the 
fertility  of  the  two  species.  Every  ca|)sule  seemed  abundantly  seed- 
bearing.  The  presence  or  abj«enee  of  inj^sect  visitors  had  no  effect. 
Dissecting  the  flowers  from  time  to  time,  and  in  varioa«  stages 
before  and  after  anthesis,  some  original  and  interesting  phenomena 
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were  observed.  At  the  period  when  the  anthers  have  reached  thdr 
full  development  a  rest  is  taken,  apparently  till  the  next  day.  Then 
the  style  elongates  until  it  seems  to  be  held  fast  by  the  united  anther 
cap.  After  a  short  rest  it  is  again  in  motion,  the  onther-oells  burst, 
and  the  pollen  is  ejected  so  forcibly  through  the  crown  as  to  some- 
times cover  the  scarlet  petals  with  powder.  In  the  case  of  the  blue- 
flowered  species,  bees  occasionally  get  a  portion  of  the  pollen 
shower. 

Aside  from  the  interesting  fact  in  regard  to  the  forcible  ejection 
of  the  pollen,  and  the  free  fertility  under  self-fertilization — for,  not- 
withstanding the  freedom  of  insect  visitors,  Ixibelia  typhilUiea  is 
absolutely  self- fertilized — note  may  be  taken  of  differing  observa- 
tions. Of  Lobelia  fulgeru,  which  is  essentially  identical  with 
Lobelia  eardinalis,  Mr.  Darwin  says,  in  his  "  Cross  and  Self- 
fertilization  in  the  V^etable  Kingdom  "  :  "  This  plant  is  never 
visited  in  my  garden  by  bees,  and  is  quite  sterile ;  but  In  a  nursery 
garden  at  a  few  miles'  distance  I  saw  humble-bees  visiting  the 
flowers,  and  they  produced  some  capsules."  Mr.  Darwin  once 
stated  that  one  might  as  well  use  organic  dust  as  to  endeavor  to  get 
seeds  of  Linum  perenne  by  the  aid  of  its  own  pollen.  I  found 
Xinum  perenne  of  our  Rocky  Mountains  abundantly  fertile  with 
own-pollen,  and  said  so  in  one  of  my  papers.  Mr.  Darwin  took 
this  to  be  an  attempt  to  discredit  his  observation,  and  naturally  felt 
n^^^eved.  My  thought  is  rather  that  plantn  and  insects  behave 
differently  under  different  conditions,  and  that  failure  or  facture 
in  perfecting  seeds  should  often  be  referre<)  to  phases  of  nutrition 
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A  NEW  BAT  OF  THE  GENUS  0L08S0PHA0A. 
BY  JAMES  A.  O.    REHN. 

Along  with  several  other  bats  recently  submitted  to  me  for  exam- 
ination by  Dr.  J.  Percy  Moore,  of  the  University  of  Pennsylvania, 
were  three  specimens  of  the  genus  Glossophaga,  On  comparison 
with  a  'series  of  specimens  from  northern  South  America,  loaned 
from  the  collection  of  the  United  States  National  Museum  through 
the  kindness  of  Mr.  Gerrit  S.  Miller,  Jr.,  of  that  institution,  it 
was  found  that  they  represent  a  northern  form  of  O,  soricina 
Pallas,^  and  do  not  appear  to  closely  resemble  any  of  the  other 
species*  of  the  genus.  From  longirastris  and  elongata  Miller  it  is 
weU  separated ;  from  the  former  it  is  immediately  differentiated  by 
the  broader  posterior  portion  of  the  bony  palate,  from  the  latter 
by  the  much  shorter  skull.  On  examination  of  the  names  usually 
placed  &s  synonyms  of  G.  aoridna  I  find  that  none  are  available 
for  this  form. 

GloisophAg*  torieina  antillarum  n.  sutep. 

Type,—^o.  6,619  Collection  Acad.  Nat.  Sci.  Phila.  Port 
Antonio,  Jamaica,  December  30,  1890.  Female.  Collected  and 
presenteil  by  Dr.  J.  Percy  Moore. 

Distribution, — Jamaica  and  Bahamas.  The  collection  of  the 
Academy  contains  a  skull    from  the  latter  locality. 

General  characters, — Larger  than  typical  G,  soricina^  the  skull 
much  more  elongate,  the  rostrum  narrower,  and  second  upper  molar 
larger. 

Size. — Large,  the  forearm  considerably  greater  than  in  true 
ioricina.  The  ear  and  foot  show  an  increase  in  size,  while  the  hind 
tibia  L?  practically  the  same  length. 


*  As  Pallas  gave  no  locality  for  his  Veipertilio  ioricinus  (Misc.  Zool., 
p.  46),  the  typical  form  must  be  restricted  by  other  means.  In  his  figure 
(tab.  V)  the  species  is  rcpreseuted  with  a  comparatively  short  rostrum, 
and  as  this  is  characteristic  of  the  form  from  northern  South  America 
(and  possibly  others  from  that  continent),  I  have  restricted  the  name 
ioricina  to  the  form  occurring  in  that  region. 
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Color. — Ab  far  a&  can  be  judged  from  the  alcholic  Jamaican 
apecimeaa.  the  form  appears  to  have  a  more  reddish  appearance, 
the  fur  being  walnut-brown,  while  the  available  alcoholic  Bpecimeos 
and  one  akin  of  G.  mmoaia  are  between  a  clove-brown  and  sepia, 
Thifl  appears  to  apply  also  to  the  membninee. 

Skull. — I^rge,  comparatively  slender,  the  rostrum  narrower  than 
in    Q.    eondna.     Posterior   bony  extension   of    the  palate   rather 

Te^h. — Essentially  as  in  G.  aoruina,  but  the  second  upper  molar 
has  the  internal  lobe  longer,  thus  making  the  tooth  heavier  and 
more  quadrate. 

Remarkt. — This  northern  form  ol  O.  torimna  is  very  distinctly 
differentiated  from  typical  loricina  as  restricted.  The  greater  general 
size  and  more  elongate  skull,  with  the  slender  rostrum,  immediately 
separate  it.  With  0.  hngiroitrit  and  eUmgata,  as  shown  above,  no 
comparison  is  necessary. 

Speamens  examined.  —  Three  alcoholic  specimens  from  Port 
Antonio,  Jamaica  (type  and  cotypes).     Skull  from  Bahamas. 

Comparaiive  measurement. 


G.  ,.  ^ntmr«,«. 

O.«rtd.o, 

if  111 

fl 

i 

^H 

1902.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  39 


A  NEW  OEKIIB  AND  THSEE  NEW  SPECIES  OF  CHILOPODS. 
BY  RALPH  V.  CHAMBERLIN. 

Heretofore  no  Scolopendridse  of  the  sub-family  Cryptopinie  have 
been  reported  from  the  Pacific  States,  and  in  consequence  the 
author's  present  announcement  of  the  finding  of  two  new  species 
belonging  to  this  group  in  California  will  be  of  interest  to  myriapo- 
dists.  Of  these  two  species  one  belongs  to  the  genus  Theatops, 
making  the  third  known  from  the  United  States,  while  the  other 
represents  a  new  genus,  in  some  respects  intermediate  between 
Crxfptops  and  Theatops,  But  two  mature  specimens  of  the  latter 
species  being  in  the  collection,  no  detailed  examination  of  the 
mouth  parts  has  been  possible,  and  accordingly  a  complete  descrip- 
tion of  the  genus  is  not  now  presented.  Its  general  relationships 
will  be  understood  from  the  diagnosis  assigned  in  the  analysis. 

The  new  Lithobius  here  described  belongs  to  that  group  in  which 
the  coxal  pores  are  arranged  in  several  series  (^Bothropolys),  Its 
nearest  relative,  as  seen  from  the  key  to  the  American  species,  is 
Lithobiua  xanti  (Wood),  wliich  is  found  in  California  and  Oregon, 
it««elf  coming  from  the  Wahsatch  Mountains,  Utah. 

Analysis  of  the  Genera  of  Cryptopince, 

Gi.  — Last  dorsal  plate  not  enlarged ;  anal  legs  but  little  crassate. 

6|. — Ocelli  present,  single,       .     .     .     Eremops  Bollman.   1. 
6,. — Ocelli  absent  or  indistinct. 

d. — First  and  second  tarsal  joints  of  anal  legs  toothed 
below;  claw  of  anal  legs  unarmed;  last  pleurae 
free,  without  processes;  anal  and  genital  segment 
very  short,  without  a  dorsal  scutum, 

Cryptops  Leach.  2. 
c^. — First  and  second  tarsal  joints  of  anal  legs  unarmed 
below ;  claw  of  anal  legs  armed  with  two  spines ; 
last  pleurae  not  exposed  laterally,  with  strong  pro- 
cesses jx)steriorly ;  anal  and  genital  segment  not 
shortened,  dorsal  scutum  present, 

Anethoi'S  gen.  nov.   3. 

o^. — Last  dorsal  plate  twice  as  long  as  the  preceding;    anal    legs 

.strongly  cra.<sate, Theatops  New|X)rt.   4. 
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AnBtliopi  OMidanbUl*  Isd.  ei  ipec.  nor. 

Brown  or  fulvous  brown,  the  feet  paler;  head  punctate  with 
moderately  small  punctee,  suboval,  the  posterior  margin  rounded; 
basal  plate  exposed ;  dorsal  scuta  lightly  punctate,  impressed  with 
two  deep  marginal  sulci,  and  upon  the  middle  portion  with  Ax 
sulci,  the  two  outennoal  and  the  Ivio  innermost  inilifltinct,  the  inter- 
mediate ones  deep ;  ventral  scuta  denwly  minutely  punctate,  each 
plate,  excepting  the  three  anterior  and  the  three  posterior,  with  a 
cruciform  impression,  the  longitudinal  sulcus  wide  and  much  deeper. 
Anteunffl  rather  long,  swollen  at  base,  attenuated  distally;  articles 
17,  mostly  rather  short ;  densely  clothed  with  short  stiff  bristles  which 
bteome  very  short  on  the  distal  joints.  Prostemal  margin  without 
teeth  or  epines,  glabrous;  coxal  tooth  sroal),  black,  acute.  Legs 
sparsely  aculeate  distally ;  the  first  tarsal  joint,  excepting  in  the  last 
pair,  armed  beneath  with  one  spine  and  above  with  two,  the  second 
tarsal  joint  armed  beneath  with  a  spine,  claws  of  all  legs  armed  at 
base  with  two  spiuef,  tibi»  not  arrae<l.  Anal  legs  scarcely  swollen, 
not  shortcaed,  the  third  and  the  fourth  joints  not  armed  «ith  teeth 
or  spines.  I^ast  ventral  plate  wide,  covering  the  plcurn  laterally, 
scarcely  converging  cau<Ud,  the  posterior  border  widely  sinuate; 
last  pleurffi  narrow,  with  conspicuous  processes  posteriorly,  eoch 
ending  in  a  stout,  acute  black  point. 

Length  33.5  mm.,  width  3  mm. ;  length  of  antennee  not  quite 
7  mm. 

HabUai. — San  Gabriel  t'aiiyon,  Los  Angeles  county,  Cal. 

The  type  specimen.^  were  collected  May  'J-'>,  1901,  by  Mr.  Charles 


1902.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  41 

o,. — Femora  and  tihm  of  anal  legs  armed  with  a  single  spine  at  the 
inferior  angle;  tibiae,  except  of  anal  legs,  unarmed 4  first 
tarsal  joint,  except  in  last  pairs,  armed  above  and  below  with 
one  spine,  second  joint  armed  beneath;  processes  of  last 
pleurse  with  a  stout  spine,   .     .     califomiensis,  sp.  nov.  3. 

L  TlMitopt  poftious  (Say). 

Cryptopi  poitica  Say  (18*31). 
Th£atop$  poitiea  Newport  (1844). 
Opisthemega  poitica  Wood  (1862). 
Ojpisthemega  eraaipes  Meinert  (1886). 
T/uatop$  crasiipes  Bollman  (1888). 

Habitat, — Eastern   United   States,   south  of  Virginia,    Indiana 
and  niinois. 

S.  ThMtopf  spinioaudm  (Wood). 

OpUihetnega  ipinicauda  Wood  (1862). 
Theatop»  ipinieauduM  Bollman  (1888). 

Habiiat — Acapulco,    Mex.,    and   southwestern    United    States, 
extending  northeast  through  Tennessee  to  Pennsylvania. 

8.  Thtatopt  oaUfomiensii  spec.  nov. 

Brown,  feet  and  antennse  yellowish ;  head  sparsely  punctate,  sub- 
oval,  posteriorly  truncate ;  dorsal  scuta  sublightly,  sparsely  punc- 
tate, deeply  bisulcate,  first  plate  triangularly  impressed  anteriorly ; 
ventral  plates  sparsely  lightly  punctate.  Articles  of  the  antennsa 
17,  terminal  articles  densely  shortly  hirsute,  median  and  basal  joints 
sparsely  shortly  hirsute.  Prostemal  teeth  3-3,  large,  short ;  coxal 
tooth  large,  stout,  obtu.se.  None  of  the  tibiae  armed  either  beneath 
or  above;  first  joint  of  tarsiL<,  except  in  ultimate  and  penult  pairs, 
armeil  below  and  above  with  one  spine,  the  second  tarsal  joint 
armed  beneath.  Anal  legs  much  crassate,  contiguous,  moderately 
short,  claw  long,  strong,  superior  internal  margin  carinate;  femur 
anned  on  the  inferior  interior  margin  with  a  single,  rather  stout 
tooth;  tibia  armed  similarly  to  femur.  Liust  ventral  plate  long, 
wide,  the  sides  scarcely  sinuate,  strongly  converging  jx)steriorly,  the 
posterior  angles  rounded,  jK)steri()r  border  gently  sinuate ;  last  pleurje 
wide,  subsmooth,  posteriorly  widely  sinuate,  processes  armed  with  a 
stout  spine  or  tooth. 

Length  41-4(5  mm.  ;  width  4  mm.  ;  length  of  anal  legs  7-8  mm. 

Habitat. — Near  Quincy,  (.'al. 

Found  at  a  mining  claim,  altitude  3,500  feet,  by  Mr.  Edward 
Gamer. 
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Key  to  American  l^eciei  of  Lithobitu,  having  the  Coxal  Poreg  in 
several  seriet  (_Bolkropoly») . 

a,. — Poeterior  angles  of  Doae  of  the  dorsal  plates  produced. 

bi. — Proeteroal  teeth  9-9;  spines  of  Gist  legs  2,  3,  1,  of  anal 
1,  3,  2,  1 ;  length  25-29  mm.  bipunctatiu  (Wood).   1. 
6,. — Prostcmal  teeth  6-6;  spines  of  first  legs  2,  3,  2,  of  anal 
1,  4,  3,  I-l,  4,  3,  2;  length  18  mm., 

monlieola  Stuxbei^.  2. 

a,. — Posterior   angles  of  the   9th,   11th  and    13th  dorsal  plates 

producfMl. 

6,.— Spines  of  first  legs  2,  2,  1-2,  3,  1,  of  penult  1,  3,  3,  2; 

middle  lobe  of  daw  of  genital  forcepe  much  longest, 

pointed ;   inner  lobe  much  reduced ;  basal  spines  3-3 ; 

an  ten  nte  long, xon(i  (Wood).'3, 

6,. —Spines  of  the  firet  legs  2,  3,  2,  of  the  penult  1,  3,  3,  1 ; 
middle  lobe  of  claw  of  genital  forcepe  not  much  longest, 
short  and  blunt,  inner  lobe  subequal  to  outer,  not 
reduced ;  basal  spines  2-2,  antetmie  short, 

permundua  sp.  nov,  4. 
0,.  —Posterior  angles  of  6th,  7th,  dth,  11th  and  13th  dorsal  plates 
produced;    prosternal  teeth    7-7    to    9-9;   spines  of   first 
legs  2,  3.  1-2,  3,  2,  of  anal  1,  3,  2,  Kl,  3,  3,  2, 

multidentatiu  Newport.  5. 
1.  Uthoblu  UpnneUtu  (Wood). 


Habitat. — "  West  of  Rocky  Mountains"   (Wood);  Salt  Lake, 
Utah,  and  Uintah  counties,  Utah  (author). 

2.  Lithablnl  montlaolk  Btmberg. 
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more  or  less  converging  anteriorly  or  parallel,  not  raised  into  rugse ; 
ferruginous,  the  head  and  the  last  dorsal  and  ventral  plates  usually 
darker,  coloration  of  head  deeper  immediately  caudad  to  the  frontal 
suture.  Antennae  rather  short,  pilose;  articles  20-23,  large,  de- 
creasing in  size  from  first  to  last.  Ocelli  on  each  side  in  an  oblong 
to  narrowly  oval  patch,  16-25  in  number,  arranged  in  3-5  longi- 
tudinal series.  Prostemal  teeth  7-7  to  9-9,  black,  uniform. 
Spines  of  first  legs  2,  3,  2,  of  penult  1,  3,  3,  1  with  2  claws,  of 
anal  1,  3,  2,  1  with  the  claw  single;  coxae  of  the  last  two  pairs  of 
1^8  armed  beneath  and  also  laterally  with  a  stout  spine.  Coxal 
pores  usually  of  several  sizes,  numerous  (often  25  and  over), 
arranged  in  2-4  series.  Claw  of  genital  forceps  of  female  tripartite, 
the  middle  lobe  a  little  longest,  the  lateral  subequal,  all  short  and 
blunt ;  basal  spines  2-2,  moderately  stout,  the  outer  pair  longer  and 
stouter  than  the  inner. 

Length  19-27  mm. ;  width  2-3  mm;  length  of  anal  legs  8-11 
mm. ;  length  of  antennx  8—11.5  mm. 

Jucenis. — Specimens  13-15  mm.  long  measure  1.5  mm.  in  width; 
length  of  anal  legs  4.5  mm. ;  length  of  antennae  5  mm.  Color 
brown.  Ocelli  10-15  in  2-3  series.  Prostemal  teeth  5-5  to  7-7. 
Spines  of  the  first  and  penult  pairs  of  legs  norma],  those  of  the  anal 
pair  norma]  or'l,  3,  2,  0.     Coxal  pores  6-12  in  2-3  series. 

Habitat — Along  the  middle  and  lower  courses  of  canyon  streams 
throughout  the  greater  extent  of  the  Wahsatch  Mountains,  Utah. 

Etifniology. — Ijs^m  permundtiSy  x^ry  elegant. 

6.  Lithobius  multidentatrui  Newport. 

Lithohitu  multidentatu$  Newport  (1845);  id.  Gervais  (1847). 
Bothropolys  nobilis  Wood  (1863). 
Bothropolys  multidentatus  Wood  (1865). 
Lithobius  multidentatus  Stuxberg  (1877). 

Habitat. — Eastern  United  States,  south  from  Missouri,  Illinois 
Michigan  and  Pennsylvania  (seq.  Wood,  Boll  man  et  aL). 


PROCEEDIHOfl   OP  TSE   ACADBHY  OF  [Feb. , 


BY  WILLIAM  J.   FOX. 

As  in  most  of  the  preceding  papera  of  this  seriee  the  work  ia 
based  upon  material  ooUected  by  Mr.  Herbert  H.  Smith,  and 
which  has  now  become  the  property  of  the  Carnegie  Museum,  Pitts- 
burgh, Pa.  The  types  of  all  the  new  species  described  in  these 
papers'  will  therefore  be  under  the  care  of  that  Museum. 
Odjsvru  <St«B«soUtToeenu)  •piaiptmiit  ".  tp. 

$. — Black,  clothed  witb  a  grayish  pile,  especially  on  abdomen; 
anterior  orbite  below  emargination,  dot  on  tegulie  posteriorly,  inter- 
rupted line  OD  postscutellum  anteriorly,  line  at  apex  and  at  sides  of 
first  dorsal  e^^ent,  and  somedmes  an  obscure  line  at  apex  of 
second,  yellow ;  fore  tibiee  internally  yellow,  the  tips  of  all  femora 
with  a  yellowish  or  reddish  spot ;  antennra  reddish  beneath  toward 
apex ;  wings  black  basally,  especially  in  costal  region,  clear 
apically;  head  with  a  fovea  behind  ocelli,  and  on  each  side  of 
fovea  a  small  patch  of  stiff  hairs ;  front  deeply  punctured  ;  clypeus 
broader  than  long,  subpyrifomi,  shallowly  punctured,  emar^inate 
so  as  to  present  two  acute,  separated,  teeth ;  scape  fully  as  long  as 
following  four  joints  united ;  space  between  hind  ocelli,  if  anything, 
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ventral  segments  with  separated  punctures ;  nervures  black,  stigma 
ferruginous.     Length  11  mm. 

c?. — Sculpture  coarser,  especially  at  apex  of  second  dorsal  seg- 
ment ;  in  addition  to  the  yellow  markings  of  female  the  male  has 
two  yellow  spots  on  clypeus  apically,  and  there  is  a  greater  amount 
of  red  and  yellow  on  legs ;  clypeal  teeth  larger,  the  emargination 
triangular ;  space  between  hind  ocelli,  if  anything,  slightly  greater 
than  that  between  them  and  eyes;  antennse  hooked  at  end, 
the  last  joint  acuminate,  slightly  curved,  barely  as  long  as 
joint  1 1 ;  postscutellum  crenulated ;  second,  or  second  and  third 
s^ments  obscurely  margined  with  yellow  at  apex,  and  the  apex  of 
middle  segment  marked  with  that  color ;  in  one  example  there  are 
three  liueated  macula  on  pronotum,  which  may  indicate  that  this 
part  is  sometimes  margined  with  yellow  posteriorly.  Length 
9-10  mm. 

Chapada  (March,  December);  Corumbd  (April).  Two  9, 
three  c?  specimens. 

Odynemi  (Stananoistrooems)  oonvolatns  n.  sp. 

9. — Black,  with  a  thin  grayish  pile;  scape,  flagellum  beneath, 
mandibles,  clypeus,  eye-emarginations  and  the  orbits  below  them, 
spot  between  antennse,  larger  one  at  summit  of  cheeks,  pronotum, 
tegul«,  mesopleurse  above,  and'  a  large  spot  on  the  jx)stero-lateral 
angles  of  middle  segment,  nifous ;  hind  margin  of  pronotum,  base 
and  apex  of  tegulse,  a  dot  beneath  the  latter,  dot  near  each  antero- 
lateral angle  of  scutellum,  i)ost<?cutellum  entirely,  and  the  ajxjx  of 
first  and  second  abdominal  segments  rather  broadly  pale  yellow ; 
forelegs  reddish-brown  from  just  beyond  base  of  femora ;  other  legs 
black,  with  a  spot  near  apex  of  medial  femora,  and  a  strii)e  on  the 
four  hind  tibije,  pale  yellow ;  wings  dark  subhyaline,  fuscous  along 
costal  margin  and  in  marginal  cell ;  nervures  and  stigma  black. 
Head  with  deep,  separated  punctures,  esj)ecially  above ;  a  rounded 
fovea  behind  ocelli ;  hind  ocelli  bordered  inteniallv  by  a  smooth 
tubercle,  the  space  l>etween  them  j)erhaps  a  little  less  than  that 
separating  them  from  the  eyes ;  clyj^eiLs  convex,  with  shallow  punc- 
tures, pyriform,  triangularly  eniarginate  at  ajM^x ;  pronotum  with 
deep,  separated  punctures,  scarcely  margined,  but  dentate  laterally ; 
dorsulum  and  scutellum  with  larger  punctures,  those  on  meso- 
pleurse  smaller;  j)ost«»cutellum  entire,  somewhat  angular  jwsteriorly ; 
middle  segment  deeply  punctured,  smooth  at  base  of  sides,  broadly 
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depressed  medially,  the  depreeaion  extending  from  base  to  apex, 
not  margined,  no  horizontal  surface  medially,  the  poetero -lateral 
region  convex ;  first  dorsal  segment  deeply  punctured  on  its  hori- 
zontal surface,  which  is  rather  long,  the  carina,  when  viewed  from 
the  front,  highly  arched ;  second  dorsal  lees  strongly  and  closely 
punctured,  shallowly  so  beneath,  the  apical  margin  slightly  reflexed, 
the  ventral  surface  is  slightly  swollen  transversely,  but  not  much, 
near  base ;  the  third  and  fourth  segments  are  punctured  on  apical 
half  only,  and  much  more  finely ;  apical  segment  smooth.  Length 
8-9  mm. 

S- — Differs  chiefly  in  the  pale  yellow  clypeua,  mandibles,  spot 
between  anteoDfe  and  eye-cmargination ;  the  reddish  base  of  flagel- 
lum  and  much  more  swollen  base  of  second  ventral  segment ;  hind 
tibiee  suddenly  enlarged  within  at  apex;  first  hind  tarsal  joint 
having  a  tnisted  and  sinuous  shape ;  antennse  hooked,  the  terminal 
joint  curved,  about  as  long  aa  the  eleventh  joint,  which  in  turn  is 
about  one-fifth  longer  than  the  t«nth ;  clypeus  narrower ;  four  hind 
l^s  partly  brownish.      Length  8-9  mm. 

Corumbi  (April).     Two  9,  seven  c?  specimens.      Apparently 
related  to  0.  Fariaii  and  0.  ineommodut. 
Odymnii  (Bt«nMi«litr«o«ru}  foftuvi  d.  'P- 

<f. — Black;  clypeus,  spot  on  mandibles,  scape  in  front,  line 
between  antennae,  and  eye-emargination  pale  yellow ;  spot  on  cheeks 
above,  hind  margin  of  pronotum,  dot  behind  teguln,  and  apical 
margin  of  segments  1-6,  bright  yellow ;  that  on  segments  2-6  quite 
broad,  in  fact  segments  3-6  appear  entirely  yellow  above ;  apical 
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pronotum,  sparsely  so  on  mesopleurse ;  pronotum  subdentate ;  poet- 
Bcutellum  slightly  crenulated ;  middle  segment  broadly  depressed  or 
subooncave,  not  margined,  with  but  a  slight  trace  of  a  horizontal 
8ur&ce  medially,  postero-lateral  region  convex,  especially  above; 
hind  tibiffi  and  tarsi  as  in  d^  of  convolvius ;  abdomen  much  as  in 
eonvolutuHy  but  the  second  segment  more  reflexed  at  apex,  the  ven- 
tral swelling  less  strong  and  the  punctuation  stronger ;  wings  as  in 
that  species.     Length  8-9  mm. 

Corumbd  and  Pedra  Branca  (April).     Eight  specimens. 

OdTBenu  (Stenanoiitroeemi)  areatni  i>.  sp. 

c?. — Black ;  clypeus  at  base  and  two  parallel  lines  apically,  scape 
beneath,  spot  at  base  of  antennse,  in  eye-emargination,  and  at  top 
of  cheeks,  line  on  mandibles  and  on  pronotum  posteriorly,  some- 
times a  spot  on  mesopleurse  above,  and  a  line  at  apical  margin  of 
all  segments,  including  last,  yellow;  fiagellum  beneath  fulvous; 
tegulse  variable,  black  or  yellow  testaceous;  legs  black-brown, 
knees  and  tarsi  lighter,  anterior  tibice  yellowish  in  front;  head  very 
deeply  punctured,  especially  the  front;  hind  ocelli  not  margined 
internally  by  a  tubercle,  the  space  between  them  about  equal  to 
that  which  separates  them  from  the  eyes;  clypeus  with  shallow 
punctures,  subpyriform,  almost  as  broad  as  long,  sharply  and  tri- 
angularly emarginate,  the  teeth  acute  and  each  bearing  a  tolerably 
distinct  carina  extending  back  toward  middle  of  clypeus ;  antenna? 
hooked,  the  last  joint  curved,  rather  slender,  about  as  long  as  joint 
1 1 ,  which  in  turn  is  about  one-fifth  longer  than  1 0 ;  thorax  deeply 
punctured ;  pronotum  dentate  laterally ;  scutellum  impressed ;  post- 
scutellum  entire,  triangular ;  middle  segment  broadly  concave,  no 
horizontal  surface  medially,  the  ix)stero-lateral  angles  prominent, 
above  and  on  sides  rugosely  pimctured,  in  the  concavity  deeply 
jmnctured ;  hind  tibise  and  tarsi  not  modified ;  first  segment  strongly 
puncture<l,  and  behind  the  carina,  laterally,  there  is  a  large, 
smooth,  depressed  area ;  second  segment  not  so  strongly  or  as  closely 
punctured  above,  not  reflexed,  the  ventral  surface  with  shallow 
punctures,  prominent  in  a  transverse  way,  near  base ;  remaining 
segments  strongly  punctured  apically,  finely  so  toward  base ;  wings 
dark  subhyaline,  more  fuscous  along  anterior  margin  ;  nervures  and 
stigma  dark  brown.     Length  9  mm. 

Chapada  (March,  December).     Two  six?cimcns. 
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9. — Black;  a  narrow,  inediall}>  intemipted  line  at  base  of 
clypeuB,  B\mt  at  base  of  antenuie  and  another  at  summit  of  cheeks, 
line  on  ecape,  anterior  and  posterior  margins  of  pronotum  narrowly, 
dot  behind  teguln,  line  on  postecutellum,  line  on  middle  segment 
poatero-lat«rally  (sometimes  abeent),  and  apex  of  all  abdominal 
segments,  yellow;  1^  dark  brown,  anterior  tibie  yellow  in  front; 
head  deeply  pimctured;  a  distinct  medial  fovea  behind  ocelli; 
clypeus  longitudinally  rugoeo -punctate,  a  little  longer  than  broad, 
subpyriform,  subtruncate,  a  lateral  carina  terminaten  in  a  minute 
tooth;  flagellum  short;  thorax  deeply  punctured,  meeopleurie  less 
strongly;  scutelluni  not  inipreseed;  postscutelhmi  entire;  middle 
segment  broadly  concave,  coarHely  punctured  above,  finely  rugose 
in  the  concavity,  jMutero- lateral  angles  prominent,  a  very  slight 
horizontal  surface  medially ;  first  segment  behind  the  fine  sharp 
carina  broader  than  long,  with  tolerably  strong  punctures  bocouiiug 
sparse  anteriorly ;  second  segment  strongly  punctured  a]>ically,  the 
punctures  becoming  sparser  and  feebler  toward  base,  between  mid- 
dle and  apex  there  is  a  distinct  transverse  depression  and  the  apical 
margin  is  cii^-tinctly  produced  medially  into  a  tooth ;  ventral  surface 
deprestied  niedtally,  transveraely  swollen  near  base,  the  punctures 
similar  to  those  of  the  don<al  moiety  laterally;  wing  Rubfuscous, 
paler  apically,  darkest  along  anterior  margin ;  nervutcs  black, 
stigma  dark  brown.     Length  9-10  mm. 

Chapada  (March,  December).     Three  specimens. 
Odrairai  (BtemuwUtrMiaru)  dtatUormlt  d-*p. 
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ooaraely  [mnctured,  toward  apex  becoming  striato-punctate,  the 
apex  with  two  well-separated  teeth,  subemarginate  ;  pronotum 
sharply  margined,  subdentate,  and  like  the  dorsulum,  though  more 
closely,  with  deep  separated  punctures;  postscutellum  entire; 
middle  segment  broadly  depressed  or  concave,  strongly  punctured, 
nigoso-punc^te  in  concavity,  which  is  not  margined,  no  horizontal 
sur&ce  mediaUy ;  first  dorsal  segment  behind  carina  broader  than 
long,  with  strong  punctures,  the  carina  sharpest  laterally ;  second 
dorsal  segment,  viewed  from  the  side,  rather  angulate  toward  base, 
where  it  is  scarcely  punctured,  the  punctures  beginning  behind  base 
and  increase  in  size  toward  apex,  where  they  are  quite  coarse,  at  a 
point  between  middle  and  apex  the  segment  is  transversely  de- 
pressed, the  apical  margin  is  dentiform  medially,  ventrally  this  seg- 
ment b  depressed  medially,  prominent  basally,  the  punctures  rather 
shallow ;  remaining  segments  except  last  strongly  punctured  apically, 
less  coarsely  toward  base ;  wings  subhyaline,  yellow  in  costal  cell, 
and  with  apical  margin  and  most  of  marginal  cell  fuscous,  stigma 
yellow-brown ;  nervures  darker.     Length  about  9  min. 

c?. — Colored  much  like  the  ?,  with  the  flagellum  more  or  less 
brown,  fulvous  beneath ;  clypeus  yellow,  but  usually  more  or  less 
dark  medially,  shorter  than  in  9  and  not  striated ;  antennse  with 
terminal  joint  short  and  thick,  broadly  and  obliquely  truncate,  the 
length  of  this  joint  about  equals  that  of  the  penultimate,  the  two 
together  barely  as  long  as  the  eleventh  joint ;  punctuation  coarser 
than  in  ?  ;  hind  tibise  or  tarsi  not  unusually  modified.  Length 
8-9  mm. 

Corumbd  (April);  Chapada  (December).  Seven  ?,  nine  c? 
specimens. 

Odynenu  (Anoiftroeenu )  falyimaoulai  n.  sp. 

9. — Black;  head  (except  fl -shaped  spot  including  ocelli)  and 
pronotum  orange;  antenuse  orange,  the  fiagellum  above  darker 
medially ;  clypeus,  mandibles  except  inner  margin  and  tips,  tegulse 
except  brown  middle,  large  spot  on  mesopleursB  above  scutellum, 
post^utellum,  postero-lateral  angles  of  middle  segment,  and  a 
fascia  at  apex  of  segments  1-5,  yellow,  that  on  segments  1  and 
2  much  the  broadest ;  legs :  the  anteriors  entirely,  the  medials  except 
upper  surface  of  coxse,  trochanters  and  base  of  femora,  and  of  the 
hind  pair  a  spot  on  coxae  at  apex,  a  line  on  the  femora  beneath  and 
the  tibiffi  except  internally,  yellow;  hind  tarsi  brownish.  Head 
4 
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len  stron^y  and  more  cloeely  punctured  than  in  rufimaeultu,  the 
pUDctores  rounder ;  occiput  not  so  much  depressed ;  vertical  brush 
present,  but  no  tubercles  near  ocelli ;  eye-emargination  narrower 
and  leas  triangular ;  clypeua  similar  in  shape,  but  shallowly  punc- 
tured, the  apical  emargination  larger  and  more  triangular; 
thorax  practically  as  described  in  rufimaeatta,  perhaps  less  coarsely 
sculptured  and  the  concavity  of  middle  segment  lees  distinctly  mar- 
gined laterally;  abdomen  very  similar,  as  are  also  the  wings. 
Length  7^  mm. 

Chapada  (April).  Two  specimens.  Bears  a  strong  resemblance 
to  rttfimaaiha,  but  is  at  once  separated  by  the  orange,  not  red, 
color  of  head  and  pronotum.  It  is  closely  related  to  that  spedes, 
but  the  absence  of  ocellar  tubercles,  more  deeply  eraar^nate  and 
less  strongly  sculptured  clypens,  as  well  as  coloration,  readily  sep- 
arate it. 
Odjnan*  (AiuUtio««rvil  rvflmMnlDi  n.  >p. 

?. — Black,  head  (except  between  OcelH)  and  pronotum  rufous; 
antennie  rufous,  the  flagellum  dark  above  medially ;  clypeus  except 
medially,  mandibles  except  lips,  posterior  mai^n  and  antero- lateral 
angles  of  pronotum,  t^ulie  except  the  brown  middle,  spot  on  nie»>- 
pleurte  above,  Hcutcllum,  postecutellum,  postero -lateral  angles  of 
middle  segment,  apical  margin  of  first  dorsal,  and  apical  margins 
of  second,  yellow;  legs  black,  or  black-brown,  the  anterior  tibiES  in 
greater  part  and  a  stripe  on  the  other  tibiEe,  yellow.  Head  strongly 
punctured;  occiput  transversely  depressed;  ocelli  sunken,  the  hind 
pair  margined  internally  by  a  smooth  tubercle,  and  behind  them  a 
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diBtinctly  and  closely  punctured,  more  coarsely  apically,  not 
leflexed,  the  ventral  surface  with  larger,  sparser  punctures ;  other 
segments,  as  far  as  visible,  distinctly  punctured  except  the  last; 
wings  subhyaline,  clouded  apically,  in  the  marginal  cell,  and  less 
strongly  in  the  costal ;  nervures  and  stigma  black  or  dark  brown. 
Length  7^  mm. 

cf  — Colored  like  ? ,  with  the  yellow  of  dypeus  more  extended ; 
occiput  less  depressed,  and  no  vertical  brush ;  clypeus  shorter  with 
emargination  deeper;  eye-emargination  not  triangular;  antennse 
hooked,  the  last  joint  rather  small,  its  length  combined  with  that  of 
the  preceding  one  not  equaling  the  eleventh  joint ;  pronotum  dentate ; 
legs  not  unusually  modified.     Length  7  mm. 

Corumba  and  Pedra  Branca  in  April.     One  9 ,  three  males. 

Odjntnu  (Steiianoiitrooenii)  atripei  n.  sp. 

9. — Black,  with  sericeous  pile;  sides  of  clypeus,  spot  between 
antennce,  in  the  eye-emargination,  scape  beneath,  line  behind  eyes, 
posterior  margin  of  pronotum,  greater  part  of  scutellum  and  post- 
scutellum,  dot  beneath  wings,  a  semicircular  spot  on  each  side  of 
middle  segment  posteriorly,  line  at  apex  and  sides  of  segment  1, 
and  apical  margin  of  segment  2,  dull  yellow;  fiagelliun  fulvous 
beneath;  legs  black,  the  fore  tibise  testaceous  in  front.  Head 
with  deep,  rather  close  but  not  confluent,  punctures;  a  rounded 
fovea  behind  ocelli ;  the  latter  not  margined  by  tubercles ;  clypeus 
convex,  low  pvriform,  broader  than  long,  with  shallow  separa- 
ted punctures,  its  fore  margin  with  two  rather  widely  separated 
teeth ;  thorax  with  strong,  close  punctures,  those  on  mesopleurse  finer 
and  sparser,  and  those  of  antero-lateral  porton  of  middle  segment 
large  and  sparse,  giving  that  portion  of  the  segment  a  six)ngy 
appearance;  scutellum  impressed;  postscutellum  subtriangular ; 
middle  segment  at  base  with  a  short  medial  surface,  but  it  is  very 
slight  and  depressed  below  the  postscutellum;  concavity  almost 
smooth,  bounded  by  a  tolerably  strong  carina ;  first  segment  ^vith 
shallow  punctures,  with  the  carina  sharp  and  sinuous,  the  dorsal 
surface  twice  as  broad  as  long,  and  with  a  faint,  though  distinct, 
longitudinal  furrow  medially ;  second  segment  with  similar  sparser 
punctures,  not  reflexed,  ventral  surface  with  stronger  punctures, 
transversely  prominent  near  base ;  dorsals  3-5,  closely  and  strongly 
punctured;  wings  subhyaline,  a  fuscous  cloud  in  marginal  cell, 
nervures  and  stigma  dark  brown.     Length  10-11  mm. 
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c?. — Colored  like  9,  but  with  clypmu  entirely,  mandiblee  except 
tips,  and  the  fore  ma^ia  of  pronotum  mora  or  lees,  yellow ;  clypeua 
bezagonal  the  apical  teeth  closer  and  sharper;  no  fovea  behind 
ocelli;  flagellum  elongate,  together  with  the  two  preceding  joinla 
longer  than  head  and  thorax,  subdavate,  hooked  at  tip,  the  last  two 
joints  united  barely  longer  than  joint  1 1 ;  longitudinal  furrow  of 
B^ment  fainter  or  absent;  general  punctuation  coarser  than 
in  9.     Length  8-10  mm. 

Chapada  (January,  May,  October) ;  Corumbi  (April).     Eleven 
9,  twenty-eeven  c?  specimens.     In  the  longitudinally  sulcate  first 
B^ment  this  insect  approaches  Synmorphu,  but  the  hooked  antemue 
of  the  male  excludes  it  from  that  section  of  the  genua. 
Odynerai  (&a«iitioe«nit  I)  Mojiuietu  ».  T- 

$. — Black,  with  sericeous  pile,  that  on  sidee  of  foce  somewhat 
silvery;  clypeua  except  medial  spot,  mandibles  near  baae,  scape 
beneath,  dot  at  base  of  anteanm,  short  line  in  eye-emargination, 
line  on  cheeks  near  vertex,  pronotum  anteriorly  in  middle  and  its 
hind  margin,  scutellum,  postscutellum,  tegula  at  baae  and  apex, 
spot  directly  under  them,  a  somewhat  semicircular  mark  on  each 
side  of  posterior  face  of  middle  segment,  and  a  fascia  at  apex  of 
s^ments  1-5,  yellow ;  the  fascia  of  segment  1  broadest  and  extends 
on  the  sides  as  far  as  the  carina ;  flagellum  beneath  fulvous ;  some- 
times the  pronotum  has  on  each  side  two  obliquely  parallel  lines  of 
rufous,  one  bordering  the  posterior  margin;  legs  dark,  the  four 
anterior  femora  beneath  toward  apex,  and  all  the  tibin  beneath 
r  If^-^  yellow,  tnrsi   .lurk    totact^jus.      Rvu 
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sor&ce  not  impressed,  at  apex  twice  as  broad  as  long,  but  its  sides 
narrow  quite  rapidly  toward  the  carina;  second  dorsal  more  dis- 
tinctly punctured,  but  not  strongly,  suboonvex  beneath;  wings 
subhyaline,  a  fuscous  cloud  in  marginal  cell,  nervures  and  stigma 
dark  brown.     Length  9  mm. 

cT. — Colored  like  9,  but  with  clypeus  entirely,  and  mandibles 
except  tip,  yellow,  as  are  also  most  of  fore  tibin  and  all  tarsi ;  the 
yellow  spot  at  base  of  antennae  is  elongate,  extending  down  between 
them;  sculptured  like  the  9,  except  that  the  punctures  of  the 
abdomen  are  stronger ;  flagellum  beneath  and  tips  fulvous,  elongate, 
subclavate  together  with  the  two  preceding  joints,  shorter  than  the 
head  and  thorax,  the  first  joint  a  little,  though  distinctly,  longer 
than  second,  hooked  at  tip,  the  last  two  joints  minute,  the  two 
together  considerably  shorter  than  the  preceding  joint,  the  apical 
joint  the  longer  of  the  two;  clypeus  small,  hexagonal,  the  apical 
margin  roundly  emarginate.     Length  7-9  mm. 

Chapada  (April,  September,  October,  December);  Corumbd 
(April).     Three  females,  numerous  males. 

This  species  combines  the  characteristics  of  Anoistrocerus  (upper 
face  of  first  segment  transverse)  with  those  of  HtfpancUtracerua 
(cavity  of  middle  segment  bounded  by  a  sharp  ridge). 

OdTBenu  (HyiMnoiftroMnii)  advena  Saun. 

Corumba  (February,  April,  May) ;  Chapada  (April).  Out  of 
the  large  series  present,  but  one  specimen  is  marked  as  having  come 
from  Chapa^la.  The  differences  of  climate  at  these  two  districts 
and  the  greater  elevation  of  Chapada"  may  have  influenced  the  dis- 
tribution of  this  species,  as  indicated  by  the   present  collection. 

OdTnemi  (Hypanoiitrooems)  raflexnB  n.  sp. 

9. — Black;  Avith  sericeous,  grajTsh  pile,  esi)ecially  on  abdominal 
segments  1  and  2;  clypeus  basally,  spot  between  insertion  of 
antennae,  in  each  eye-emargimition,  scape  beneath,  line  on  each 
side  of  pronotum  anteriorly,  spot  on  cheeks  near  top,  on  tegulaj  at 
base  and  apex,  with  a  small  one  behind  them,  one  on  mesopleurie, 
line  on  postscutellum,  postero- lateral  angles  of  middle  segment, 
four  anterior  femora  beneath  apically,  a  line  on  all  tibiae,  and  apical 
margin  of  abdominal  segments  1-5,  yellow,  that  on  second  segment 
broadest;    posterior  margin  of    pronotum,  and  fiagelliun  beneath, 

» Bee  these  Proceedings,  1896,  pp.  293,  294. 
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reddish -testaceous ;  four  hind  tarai  block.  Head  with  deep,  separ- 
ated, punctures;  front  strongly  ^convex ;  clypeus  convex  basally, 
flattened  apically,  elongate  pyriform,  with  Urge,  sparse  punctures, 
and  apically  with  a  carina  on  each  side  terminating  in  a  small  tooth 
on  apical  margin,  which  is  triangularly ,emarginate ;  a  smooth  fovea 
or  area  behind  ocelli,  the  latter  not  margined  by  tubercles;  thorax 
with  deep,  separated  punctures  especially  on  doraulum  and  scutel*  ' 
lum,  the  latter  impressed  apically;  pronotum  sharply  cristate, 
obtusely  dentate  laterally ;  punctures  of  mesopleune  not  so  coarse, 
and  more  scattered ;  middle  segment  with  a  distinct  medial  surface 
above,  which  is  rugose,  sides  punctured  Hke  the  mesopleune,  con- 
cavity bounded  by  a  ridge,  broad,  with  large  shallow  punctures,  the 
postero -lateral  angles  prominent,  obtusely  dentiform;  abdomen  with 
large  separated  punctures,  not  so  coaise  however  as  those  of 
thorax ;  first  segment  smooth  anteriorly,  the  carina  rather  sharp, 
angular  medially  when  viewed  from  front,  the  segment  behind  it 
broader  than  long ;  second  dorsal  with  its  apical  margin  reflexed ; 
wings  Bubhyaline,  darker  in  marginal  cell.     Length  9  mm. 

<^. — Clypeus  entirely  yellow,  somewhat  hexagonal,  with  two  sharp 
rather  approximate  teeth  apically;  hind  ocelli  margined  with  a 
tubercle  internally ;  antennte  longer  than  head  and  thorax,  6agel- 
lum  fulvous  beneath,  the  eleventh  joint  concave  beneath  apically 
and  broad,  twelfth  joint  small,  much  more  so  than  the  eleventh,  the 
following  joint  narrow  basally,  widened  at  apex,  and  rather  dat, 
terminal  joint  small,  obtuse  at  tip,  not  half  the  length  of  preceding 
one ;  scutellum  impressed  its  entire  length ;  hind  tibife  slender,  but 
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beneath,  a  medially  interrupted  line  on  pronotum  anteriorly,  line 
on  fore  margin  of  postscutellum,  spot  on  four  anterior  femora  at 
apex,  line  on  all  tibi»,  and  at  apex  of  segments  1-5  rather  broadly, 
yellow;  flagellum  beneath,  hind  margin  of  pronotum  narrowly, 
and  tegulse  (except  a  yellow  basal  spot),  reddish-testaceous;  tarsi 
dark.  Head  deeply  but  rather  closely  punctured,  the  hind  ocelli 
margined  by  a  tubercle  internally  and  behind  them  a  depressed 
smooth  area;  front  not  strongly  convex,  not  impressed;  cl3rpeus 
elongate  pyiiform,  with  large,  sparse,  shallow  punctures,  with  a 
carina  on  each  side  toward  apex,  which  projects  in  the  form  of  teeth, 
one  at  each  side  of  the  fore  margin ;  thorax  punctured  very  simi- 
larly to  front,  but  on  the  mesopleurse  the  punctures  are  much  sparser 
and  not  so  deep ;  fore  margin  of  pronotum  sharply  crested  except 
medially ;  scutellum  impressed  down  middle ;  middle  segment  with 
a  distinct  dorsal  surface  medially,  rugoso-punctate  above,  on  sides 
with  large,  sparse,  punctures,  the  concave  area  with  large,  shallow 
punctures,  bordered  by  a  rough  but  not  strongly  indicated  ridge, 
at  the  sides  subangular;  carina  of  first  abdominal  segment  well- 
developed,  sharply  angular  above,  the  dorsal  surface  of  the  segment 
not  more  than  half  as  long  as  it  is  broad  on  apical  margin,  its 
punctures  strong  and  separated  but  not  as  coarse  as  on  front ;  the 
second  segment  with  the  punctures  shallower,  sparse  at  base,  the 
apical  margin  slightly  reflexed,  ventral  surface  with  stronger  punc- 
tures, at  base  transversely  depressed,  the  medial  surface  rather  flat ; 
wings  subhyaline,  clouded  in  costal  and  marginal  cells,  nervures 
black.     Length  9  mm. 

cf. — Colored  like  9,  but  with  clypeus  entirely  yellow,  the  yellow 
of  eye-emargination  forming  a  line  bordering  the  orbit,  that  on  pro- 
notum and  legs  more  extended;  punctuation  coarser;  cl3rpeus 
shorter,  though  rather  similarly  shaped  as  in  the  female,  with  shal- 
low punctures  throughout;  flagellum  with  joints  1-8  pale  fulvous 
but  the  apices  wdth  a  narrow  black  line,  rather  robust  and  clavate 
as  far  as  the  eighth  joint,  terminal  joint  long,  equaling  the  two 
preceding  ones  united  in  length,  somewhat  curved ;  the  total  length 
of  the  antennse  is  barely  as  long  as  head  and  thorax ;  legs  not 
unusual  except  that  the  hind  coxse  are  strongly  dentate  above 
near  base ;  second  segment  scarcely  reflexed.     Length  8  mm. 

Chapada  (September) ;  Coruiuba  (February).  Two  9  and  one 
<f  specimens. 
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MrBMn  RMbartU  d-  *P> 

$. — Black;  rather  densely  sericeous  with  pile;  dot  at  base  of 
antennn,  and  in  eye-emaigination,  on  mandibles  at  base,  line  on 
ecape  beneath,  spot  at  summit  of  cheeks,  spot  or  short  line  at  lateral 
angles  of  pTonotum,  posterior  margin  of  pronotum  obscurely,  line 
on  postscutellum,  line  bordering  the  concavity  of  middle  segment, 
extreme  tips  of  femora,  line  on  tibiee,  and  apical  mti^in  of  all 
abdominal  segments  including  the  last,  lemon-yellow ;  the  abdomi- 
nal faacife  broad,  especially  on  second  dorsal  segment  Head  with 
deep,  separated  punctures,  the  front  convex,  slightly  impressed 
medially ;  hind  ocelli  pitted ;  a  smooth  depressed  area  behind  them ; 
clypeus  pyriform,  ferruginous  at  tip,  with  sparse  shallow  punctures 
running  into  coarse  stri»  apically,  the  apex  triangularly  emor* 
^ate,  or  with  two  acute  teeth  from  each  of  which  a  short  carina 
runs  toward  the  middle  of  clypeus;  thorax  with  the  punctures 
larger  and  more  separated,  especially  on  meeopleurae ;  pronotum 
with  a  slight  crista  toward  sides,  which  is  continued  into  a  rather 
acute  tooth  on  the  antero-Iateral  angles,  the  medial  length  of  the 
pronotum  comparatively  long;  scutellum  not  impreesed;  middle 
segment  rugoso -punctate  above,  with  shallow  sparse  punctures  on 
sides,  a  &irly  developed  medial  upper  surface,  which  however  is 
emai^;inate,  the  concave  sur6u»  strongly  punctured,  angulate  later- 
ally, the  bordering  ridge  not  well  developed ;  firat  abdominal  seg- 
ment with  the  punctures  strong,  but  much  finer  and  closer  than  on 
any  part  of  thorax,  the  corina  margined  by  fove»  behind,  and 
behind,  these  foveie  is  a  transVer^e  smooth  area  which  is  widest 
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basal  spot ;  the  abdominal  itcscm  heavier.  The  dypeus  b  longer^ 
more  lozenge-shaped,  not  carinated,  and  the  punctures  very  shallow, 
in  fact  quite  indistinct ;  front  not  impressed ;  hind  ocelli  margined 
internally  by  a  tubercle ;  flagelliun  dull  rufous  beneath,  the  tenth 
joint  minute,  the  eleventh  elongate,  acute,  the  combined  length  of  the 
two  not  more  than  equaling  that  of  the  ninth  joint ;  the  length  of  the 
antennae  is  not  quite  as  long  as  the  head  and  thorax  united ;  medial 
length  of  pronotum  not  as  great  as  in  female ;  sculpture  throughout 
somewhat  coarser;  the  angulation  of  second  dorsal  more  pro 
nounoed,  almost  dentiform.     Length  8-9  mm. 

Chapada  (September,  December,  January) ;  Corumb^  (April). 
One  female,  eleven  male  specimens. 

Odynenu  eordatni  n.  tp.  \ 

?. — Black;  sides  of  dypeus,  spot  at  base  of  antennte,  in  each 
eye-emargination,  at  base  of  mandibles,  scape  beneath,  short  line 
on  cheeks  near  summit,  rather  broad  line  on  pronotum  anteriorly 
and  on  scutellum  posteriorly,  spot  on  mesopleurae,  tips  of  four  ante- 
rior femora  broadly,  most  of  fore  tibi»  and  a  line  on  medial  ones, 
the  hind  pair  obscurely  lined,  and  apical  margin  of  segments  1-5 
narrowly,  yellow ;  flagellum  beneath  and  tegulse  fulvous  brown,  the 
latter  spotted  basally  with  yellow.  Head  with  large  separated 
punctures ;  front  slightly  impressed ;  no  smooth  area  behind  ocelli ; 
clypeus  cordate,  strongly  punctured,  not  carinate,  triangularly  emar- 
ginate  at  apex ;  flagelliyn  clavate,  rather  short ;  punctures  of  thorax 
scarcely  as  deep  and  a  little  more  separated  than  on  front,  those  on 
mesopleurse  much  more  separated ;  fore  margin  of  pronotum  cris- 
tate its  entire  length,  subdentate  at  sides ;  medial  length  of  prono- 
tum not  well  developed ;  upper  surface  of  middle  segment  very  well 
developed  medially,  not  emarginate,  coarsely  rugose,  in  length 
almost  equaling  the  scutellum ;  concavity  of  middle  segment  appar- 
ently not  sculptured,  the  surrounding  ridge  rather  even,  and  not  so 
broken  as  in  many  species  of  the  genus ;  first  abdominal  segment 
closely  though  distinctly  punctured  on  dorsal  surface,  which  in 
length  is  not  equal  to  half  its  breadth,  the  carina  distinct  though 
comparatively  slender,  and  behind  it  there  is  a  series  of  foveae ; 
second  segment  even  more  closely  punctured,  but  more  sparingly 
toward  apical  margin,  which  is  not  reflexed ;  ventral  segments  with 
large,  sparser  punctures,  the  second  at  base  with  a  series  of  ver}' 
large  fovese ;  wings  subhyaline,  with  a  fuscous  cloud  in  marginal 
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cell  extending  on  to  the  apical  mai^n,  nervureB  and  stigma  dark 
brown.     Length  7^  mm. 

One  specimen,    without  precise  localitr  label.      The  black  of 
clypeuB,  in  shape,  resembles  an  inverted  decanter. 
Od^iMru  doraoaotatni  a-ap. 

¥. — Black;  with  sericeous  gray  pile  especially  on  abdomen; 
scape  beneath,  dot  at  base  of  antennn,  in  eye-emargination,  short 
line  on  cheeks  near  eununit,  posterior  margin  of  pronotum  and 
anteriorly  in  the  middle  (sometimes  the  lateral  angles),  large  spot 
on  dorsulum  at  apex,  smaller  ones  beneath  and  behind  tegula, 
postscutellum  except  apex,  the  margins  of  the  concavity  of  middle 
segment,  a  stripe  on  all  tibise,  and  apical  maigin  of  segments  1-5 
(that  on  1  and  2  broadest),  yellow;  in  one  specimen  the  entire 
concavity  of  middle  s^;ment  is  yellow-;  t^fuln  dark  brown  or 
black.  Head  with  deep,  separated  punctures,  especially  on  front, 
which  is  convex  and  very  slightly  impreeaed ;  ocelli  rather  deeply 
pitted,  the  hind  pair  mai^ned  internally  by  a  tubercle,  and  behind 
them  is  a  smooth,  depressed  area ;  clypeus  pyriform,  wholly  black, 
apparently  impunctate  at  base  and  sides,  coarsely  striatO'punctate 
apically,  bearing  a  rather  long  carina  oo  each  side  which  terminates 
apically  in  a  large  acute  tooth,  making  the  clypeus  strongly  biden- 
tate,  the  teeth  well  separated ;  flagellum  clavate ;  punctures  of  the 
thorax  not  so  close  as  on  front,  though  probably  as  strong,  those 
on  meeopleurie  sparsest ;  pronotum  not  crested,  but  sharply  deutate 
laterally,  its  medial  length  insignificant;  scutellum  distinctly  fur- 
rowed down  middle;  upper  surface  of  middle  segment  distinctly 
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peus  and  mandibles  and  the  spot  on  dorsulum  are  apparently  con- 
stant in  this  species  and  are  good  superficial  characteristics.  The 
other  spots,  however,  vary  to  some  extent,  and  in  one  specimen 
there  are  traces  of  yellow  on  scutellum. 

Odynenii  longieomii  n.  sp. 

(^. — Black ;  clypeus  (except  a  median  spot  and  the  sides  and 
apical  margin  narrowly),  dot  at  insertion  of  antennn,  in  the  eye- 
emargination,  near  summit  of  cheeks,  line  on  mandibles  basally  and 
on  scape  beneath,  hind  margin  of  pronotum,  postscutellum  except 
apex,  elongate  spot  on  median  femora  beneath  at  apex,  dot  on 
t^ulsd  at  base,  and  a  small  one  behind  them,  and  a  line  at  apex  of 
abdominal  segments  1-6,  yellow;  the  lines  on  first  two  s^ments 
broadest;  joints  2-10  of  antennse  fulvous  beneath;  teguks,  tibise 
and  tarsi  brownish.  Head  with  deep  punctures,  well  separated 
especially  on  the  front,  the  latter  rather  flat,  scarcely  impressed ; 
hind  ocelli  margined  internally  by  a  tubercle,  scarcely  pitted; 
clypeus  pyriform,  with  shallow,  sparse  punctures,  with  a  sharp 
carina  on  each  side  terminating  in  a  sharp  tooth  apically  (the  apex 
has  a  deep  triangular  emargination) ;  antennse  long  and  slender, 
longer  than  head  and  thorax ;  terminal  joint  curved,  in  length  about 
equaling  the  preceding  two  united,  the  penultimate  one  small; 
pronotum  not  crested,  but  with  a  dbtinct  blunt  tooth  laterally,  its 
punctures  as  well  as  those  of  dorsulum  deep  and  separated,  and  its 
median  length  not  well  developed;  scutellum  with  fewer  and  shal- 
lower punctures,  not  impressed,  the  mesopleursB  even  more  so; 
middle  segment  not  well  developed  above  medially,  rather  emar- 
ginate,  rugoso-punctate  above,  the  punctures  becoming  shallower 
and  sparser  on  sides  near  metapIeursB ;  concavity  irregularly  mar- 
gined by  a  ridge,  rugoso-punctate,  but  not  so  coarsely  as  the  upper 
surface ;  carina  of  first  segment  bordered  posteriorly  by  a  series  of 
fovese,  and  then,  on  each  side  of  the  segment,  by  a  smooth  area ; 
remainder  of  dorsal  surface  with  deep  separated  punctures,  its 
median  length  from  the  carina  to  apex  about  half  as  long  as  broad 
apically ;  second  dorsal  segment  with  the  punctures  separated,  but 
much  shallower  except  at  sides,  smooth  at  base  however,  where  it 
is  depressed,  so  that  when  viewed  from  the  side  the  segment  seems 
obtusely  angulated  between  base  and  middle,  apical  margin  not 
reflexed ;  punctures  of  remaining  segments,  except  on  second  ven- 
tral, confined  to  apical  ix>rtion ;  wings  subhyaline,  darker  along 
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coeta  and  in  mar^ol  cell,  nervures  and  stigma  brownish.     Length 

Commbi  (April).     One  specimen. 
(Mrnanu  itrUtu  n.  ip. 

¥. — Blade;  a  curved  medially  interrupted  line  on  clypeuB  at 
base,  spot  on  mandibles  near  base,  at  insertion  of  antenna,  dot  in 
eye-eroarginadon,  scape  beneath,  spot  on  cheeks  near  summit,  on 
lateral  angles  of  pronotum,  posterior  margin  of  the  latter  obscurely, 
dot  behind  t«^:ulffi,  line  on  postscutellum,  the  borders  of  the  con- 
cavity of  middle  segment,  and  a  line  at  apical  margin  of  segments 
1-5,  yellow ;  flagellum  entirely  dark,  the  pedicel  testaceous  beneath ; 
tegulfe  brownish;  1^  dark,  somewhat  brownish,  the  tarsi  and  fore 
tibiee  lighter.  Head  deeply  punctured ;  front  strongly  convex,  the 
cheeks  more  bo  than  in  allied  species ;  hind  ocelli  pitted,  the  head 
behind  them  with  a  small  ronnded  depression  or  pit ;  clypeus  pyri- 
fonn,  striated  longitudinally,  most  coarsely  apically,  where,  on  each 
side,  is  a  carina  which  terminates  in  a  blunt  though  well -developed 
tooth  at  apex  (the  apex  of  clypeus  between  the  teeth  is  depressed 
or  excavated) ;  flagellum  clarate ;  thorax  with  the  punctures  larger 
than  on  the  head,  Bparseet  on  mesopleurs;  pronotum  with  a  well- 
developed  crista  toward  sides  which  aro  dentate;  scutellum  not 
impressed;  middle  s^ment  with  a  fairly  well -developed  medial 
surface  above,  where  it  is  coarsely  rugoso-punctate,  the  fidei>  with 
coarse  punctures  becoming  shallower  and  sparser  toward  meta- 
pleune,  concavity  with  shallow  punctures,  bordered  with  a  rather 
sharp  ridge;  carina  of  first  abdominal  segment  bordered  jmiiterioriy 
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rounded,  convex,  triangularly  emarginate ;  hind  ocelli  margined  by 
a  tubercle  internally;  flagellum  elongate,  subclavate,  the  apical 
joint  about  as  long  as  the  preceding  two  united,  the  penultimate 
minute;  length  of  first  dorsal  segment  from  carina  to  apex  not 
greater  than  half  its  width ;  apical  margin  of  second  dorsal  slightly 
reflexed.     Length  7-8  mm. 

Chapada  (September,  December,  January,  March).  Three  $, 
four  c?  specimens.  The  striated  clypeus,  brown  unspotted  teguke 
and  dark  legs  are  apparently  constant  characteristics  of  this 
species. 

Odynerat  inuiitatnt  n.  sp. 

cT. — Black ;  line  between  insertion  of  antennaa,  line  in  eye-emar- 
gination  bordering  the  orbit,  scape  beneath,  clypeus  (except  a  black 
medial  spot),  mandibles  except  apex  and  outer  margin,  short  line 
on  cheeks  near  summit,  spot  at  lateral  angles  and  at  each  side  of 
middle  of  pronotum  (none  of  these  spots  touching  the  fore  margin), 
spot  under  tegulse  and  a  smaller  one  behind  them,  and  on  .them  at 
base,  postscutellum  except  apex,  spot  on  postero-lateral  angles  of 
middle  segment,  a  line  at  apex  of  segments  1-6,  four  anterior 
femora  more  or  less  at  apex,  and  all  the  tibise  more  or  less,  yellow. 
Head  with  deep,  more  evenly  separated  punctures ;  front  subcon- 
vex,  slightly  impressed ;  hind  ocelli  margined  by  tubercles  internally, 
a  deep  furrow  extending  from  between  the  tubercles  back  toward 
the  occiput;  clypeus  rather  pyriform,  convex,  with  unusually  deep, 
separated  punctures,  apex  with  two  well-separated,  acute  teeth, 
each  of  which  is  preceded  by  a  fairly  distinct  carina;  autennse 
i«horter  than  head  and  thorax  united,  the  pedicel  and  flagellum  ful- 
vous beneath,  terminal  joint  a  little  longer  than  the  two  preceding 
united ;  thorax  with  punctures  larger  and  more  separated  than  on 
head,  those  on  mesopleurae  quite  sparse;  pronotum  cristate  its  entire 
width,  the  lateral  angles  strongly  dentate;  scutellumand  postscutel- 
lum deeply  impressed  down  middle;  middle  segment  with  a  well- 
developed  medial  surface  above  where  it  is  rugoso-punctate,  sides 
with  strong  punctures  becoming  obsolete  ba?ally,  concavity  with 
bordering  ridge  not  well  developed;  carina  of  first  segment  not 
sharp,  though  strong,  bordered  ix)steriorly  by  a  series  of  small 
fovea,  but  the  segment  has  no  smooth  areas  as  in  allied  species,  and 
is  marked  dorsally  by  strong,  separated  punctures,  its  length  from 
the  carina  to  apex  is  barely  equal  to  half  its  width  at  apex;  second 
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segment  almoet  smooth  at  base,  the  punctures  becoming  stronger 
toward  apex  where  they  are  quite  deep,  the  apical  margin  not 
reflexed,  but  U  depreesed;  third  dorsal  more  cloeely  punctured;  first 
joint  of  medial  tarsi  somewhat  sinuous;  wings  subhyaline,  darker 
along  costa  and  in  marginal  cell.     Length  8  mm. 

Chapada  (December^.  Two  specimeos.  The  yellow  spots  on, 
behind,  and  beneath  the  tegulse  are  wanting  in  one  example.  The 
carinated,  deeply  punctured  clypeus,  sulcus  between  ocelli,  deeply 
impressed  scutellum,  together  with  the  mesially  dark  clypeufl  and 
peculiar  spotting  of  pronotum,  easily  distinguish  this  species. 
OdTXinu  mAMaAuiu  n,  ip. 

? .  - — Black ;  mandibles,  prouotum,  mesopleune  above,  and 
tegulse,  rufous;  antennie  reddish -testaceous,  darker  above;  clypeus, 
longitudinal  line  on  front,  spot  at  base  of  antennie.  a  large  one 
almost  filling  the  eye-emargiuatious,  line  on  cheeks  above,  fore 
margin  of  prouotum  obscurely,  line  on  scutellum,  dot  on  tegulfe  at 
base,  and  line  at  apex  of  segments  1~5,  yellow  (these  latter  lines 
sometimes  obscure  or  wanting  on  segments  3-5);  fore  legs  entirely, 
the  others  from  the  base  (or  beyond)  of  femora,  red  dish -testaceous. 
Head  with  the  vertex  elevated  so  that  when  viewed  from  the  side  it 
appears  subangulate  above;  punctures  of  the  front  large,  well- 
xeparated,  though  not  very  deep,  thoee  on  the  occiput  much  closer 
and  coarser,  especially  medially ;  two  lai^  tubercles  are  situated 
between  the  hind  ocelli ;  in  the  eye -emarginat ions  the  surface  seems 
smooth  and  except  for  a  series  of  foveee  bordering  the  orbit  of  the 
.■v^  iherf :  cIvik-u.-^  biviadt-r  llinti  Ii.iil'.  convex,  iu)l>iireii[lv  M,>nih. 
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which  is  not  reflexed;  wings  fusco-hyaline,  darkest  anteriorly. 
Length  6  mm; 

Var.  a. — Head,  except  the  usual  yellow  marks,  and  a  black  spot 
including  ocelli,  rufous ;  only  segments  1  and  2  yellow  at  apex. 

Var,  b.  — Rufous  color  abi»ent  on  the  parts  indicated  in  the  de- 
scription except  the  tegulse;  clypeus  except  base,  and  antennae 
above,  black ;  border  of  concavity  of  middle  segment,  and  mandi- 
bles more  or  less,  yellow. 

Corumba  (April).     Three  specimens. 

Odjnemt  relatiTut  n.  sp. 

9. — A  closely  allied  species  to  0,  rufosuffiuus;  in  coloration  it 
differs  by  the  absence  of  rufous  from  the  pronotum,  etc.,  and  the  yel- 
low marks  are  more  extended ;  clypeus  yellow  basally,  otherwise  light 
rufous  or  black ;  frontal  line  united  with  spot  at  base  of  antennas ; 
a  broad  yellow  line  traversing  the  pronotum ;  mandibles  in  greater 
part,  a  variable  spot  under  tegulse,  margin  of  concavity  of  middle 
segment,  and  segments  1-5  distinctly  at  apex,  yellow ;  hind  margin 
of  pronotum  yellow-testaceous;  punctuation  coarser  perhaps  than 
in  rufosuffusus  and  on  the  thorax  the  punctures  are  larger,  shallower 
and  more  separated ;  clypeus  with  a  rather  broad  triangular  emar- 
gination ;  orbit  of  the  eye  in  the  emargination  not  margined  by 
fove»;  pronotum  acutely  dentate,  the  crista  curving  backward 
much  more  than  in  rufosuffams;  a  single  large  tubercle  between 
hind  ocelli.     Length  7  mm. 

Corumba  (April).     One  example. 

Odjnemt  praeox  SauM. 

Eight  females,  and  a  large  series  of  males.  Chapada  ( April  ^ 
September  to  November) ;  Corumba  and  Pedra  Branca  in  April ; 
Santarem.  The  banding  of  the  dorsal  segments  beyond  the  second 
may  be  present  or  absent,  and  the  flagellum  beneath  varies  from  en- 
tirely black  to  rufous.  Odynerxis  zonatus  Sauss.  is  probably  a 
variety  of  prcecox, 

Odjnemi  nai idens  Latr. 

One  sj)ecimen  (5).     Chapada  (September). 

OdTiienii  brevithoraz  Sauss. 

A  female  specimen  from  Chapada  (April). 

OdTnemi  (OdTiierni)  oommbsB  n.  sp. 

9. — Black;  rather  densely  sericeous  with  pale  brownish  pile,  the 
pubescence  of  fnnit  pale;  scajxi  and  pedicellum  beneath,  and  teeth 
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of  clypeuB,  redduh;  narrow  line,  broadly  interrupted  medially,  on 
fore  and  hind  margins  of  pronotum,  epot  on  mandible§  basally,  on 
tegalm  anteriorly,  narrower  line  on  poetscutellum,  a  narrow  line  on 
each  side  of  the  vertical  face  of  middle  ee^ent,  Bmali  spot  at  tips 
of  femora,  line  on  fore  tibice  anteriorly,  a  broad  faacia  (brighter  in 
color)  on  apical  margins  of  aegmenta  2-5,  and  the  apical  segment 
entirely,  yellow.  Head  strongly  punctured,  most  cloaely  on  front; 
clypeus  about  as  long  as  broad,  cordate,  striato-punctate,  medially 
with  two  widely  separated  tubercles,  at  apex  bidentate,  or  triangu- 
larly emar^ate;  pronotum  with  strong,  deep,  punctures,  sharply 
mainlined  anteriorly,  the  lateral  angles  obtuse,  not  dentate ;  punc- 
tures of  dorsulum  and  scutellum  less  strong,  tbe  latter  aubquadrate, 
lai^,  convex ;  postscutellum  entire ;  middle  segment,  with  the 
dorso-lateral  surfaced  with  verylai^,  though  rather  shallow,  punc- 
tures, the  posterior  depressed  sur&ce  transversely  striate,  bordered 
above  on  each  side  by  a  sharp  ridge  which  tenninates  in  a  small 
tooth  on  the  lateral  angles;  the  apical  portions  of  the  segments 
strongly  punctured  except  the  second  ventral,  which  is  punctured 
throughout;  wings  fusco-hy aline,  brown  in  costa)  cell,  uervures 
brownish.     Length  13  nun. 

Corumb^  (April).     One  specimen. 
Oijatnt  (OdTMru)  «lupad»  n-  »v- 

¥ . — Black ;  with  sericeous  pale  brownish  pile,  especially  on  abdo- 
men, the  pubescence  of  front  black;  mandibles  reddish  apically; 
spot  on  inner  orbit  near  clypeus,  on  mandibles  basally,  the  posterior 
margin  of   prouotiun,  line  on  postscutellum,  and  one  on  apical 
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striate  than  in  corumbiZy  bordered  above  by  a  ridge  terminating  at 
the  poetero-Iateral  angles  which  are  obtuse;  abdomen  rather  dis- 
tinctly punctured  throughout,  especially  beneath,  except  the  last 
dorsal  which  has  microscopic  punctures ;  wings  yellowish-ferruginous 
basally  as  far  as  stigma,  the  veins  of  the  same  area  similarly  col- 
ored, those  beyond  including  stigma  brownish,  marginal  cell  more 
or  less  fuscous.     Length  13  mm. 

Chapada  (February,  October).     Two  specimens. 

Odynenu  (OdTnemt)  leriMiit  n.  sp. 

?. — Black;  with  dense  sericeous  pile,  especially  on  abdomen; 
apex  of  clypeus,  spot  on  inner  'orbits  near  clypeus,  on  mandibles 
basally,  fore  and  hind  margin  [of  pronotum,  line  on  postscutellum, 
irregular  lines  on  middle  segment  bordering  the  concavity  above 
at  either  side,  tips  of  femora  obscurely,  line  on  fore  tibiae  inter- 
nally, and  spot  on  tegulse  at  base,  yellow ;  abdomen  entirely  black ; 
tarsi  testaceous.  Head  strongly  punctured,  but  less  so  than  in 
chapadctf  the  punctures  of  front  rather  close;  clypeus  about  as 
broad  as  long,  closely  punctured,  with  two  elongate,  polished  tuber- 
cles medially,  strongly  bidentate  apically,  roundly  emarginate 
between  teeth ;  the  thorax  is  quite  similar  to  chapadcR,  but  on  the 
whole  the  punctuation  is  not  so  coarse,  and  the  postscutellar  crista 
is  feebler;  strise  of  concavity  of  middle  segment  stronger;  abdo- 
men distinctly  punctured  throughout ;  wings  subhyaline  stained  with 
fuscous  along  costa,  nervures  black.     Length  12  mm. 

Chapada  (March).     One  specimen. 

Odynemi  (8tenod]rnenii)  lerratui  n.  sp. 

cf. — Black;  with  sericeous  yellow-brown  pile;  triangular  spot  on 
mandibles  basally,  two  dots  at  base  of  antennae,  scape  beneath,  line 
on  medial  tibia;,  and  a  broad  f&scia  at  apex  of  segments  2-6,  the 
seventh  entirely,  yellow;  tegulse  with  a  testaceous  spot.  Form 
elongate;  head  strongly  punctured,  the  punctures  smaller  and 
fewer  on  occiput;  clvi)eus  a  little  longer  than  broad,  with  large, 
shallow  punctures,  broadly  emarginate,  or,  in  other  words,  with  two 
large  widely  .^eimratcd  teeth ;  thorax  coarsely  punctured ;  scutellum 
slightly  impressed  down  middle;  dorsal  surface  of  middle  segment 
longer  than  pastscutellum,  rugot*o-punctJite,  armed  posteriorly  with 
a  large,  serrated  crest,  which  is  broken  medially;  |)ostcrior  surface 
of  middle  segment  smooth,  i)olished,  strongly  concave;  sides  with 
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large  puncturee,  the  poBtero -lateral  angles  furnished  with  a  process; 
abdomen  fusiform,  the  firet  segment  transversely  carinated  or  fur- 
rowed, but  bearing  a  slight  longitudinal  furrow  above,  with  strong, 
rather  even  puncturea  which  are  much  lees  ooaise  than  thoee  of 
thorax ;  second  dorsal  s^ment  with  a  medial  prominence,  the  punc- 
tures quite  coarse  apically;  remaining  dorsals  closely  and  coarsely 
punctured,  espedally  apically;  ventrals  with  large  sparse  punc- 
tures; wings  flavo-hyaline,  darker  on  apical  half,  nervures  testa- 
ceous.    Length  11  mm. 

Corumba  (April).      One  specimen.     The  first  segment  bears 
above  close  to  apical  margin  a  tooth-like  projection,  which  may  be 
a  malformation.     Other  specimens  are  needed  to  verify  this. 
OdjB«nw  (Stoaodjaanu)  gilMn*  n-  (P. 

9. — Black;  abdomen  and  sides  of  middle  segment  thinly  pale 
sericeous;  short  line  on  inner  orbits  near  clypeus,  line  on  mandibles 
baeally,  sometimes  two  spots  on  postscutellum,  a  line  bordering  pos- 
terior surface  of  middle  segment,  yellow;  1^  testaceous  brown, 
fore  tarsi  lighter  apically;  t^ula  with  a  testaceous  spot  medially. 
Form  elongate,  head  strongly  punctured,  thoee  on  front  largest, 
becoming  smaller  toward  ocdput;  clypeus  with  lai^  shallow  punc- 
tures, a  little  longer  than  broad,  broadly  emargioate  at  apex;  thorax 
strongly  punctured,  those  on  dorsulum  and  scutellum  well  separ- 
ated, thoee  on  meaopleurie  not  confluent;  dorsal  surface  of  middle 
segment  rugose,  in  length  medially  about  equal  to  the  poetscutel- 
lum,  with  a  medially  emarginate  crista,  poeterior  sur&ce  concave, 
polished,  apically  with  a  few  transverse  strite,  poetero-lat^tal  angles 
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Odyaemt  (StenodTnemt)  tnbapioAllB  n.  sp. 

9. — Brownish-black;  scarcely  pilose,  the  abdomen  with  short 
sparse  pale  hairs;  sides  of  cl3rpeus,  dot  between  antennae,  scape 
beneath,  spot  on  mandibles  basally,  and  a  line  on  fore  tibise, 
yellow ;  mandibles  medially,  posterior  margin  of  pronotum,  tegulse, 
tips  of  femora,  and  apical  margin  of  segments  2-6,  testaceous; 
wings  black,  especially  in  costal  cell,  apical  third  (except  the 
narrow  fuscous  apex)  whitish.  Form  elongate;  punctuation 
coarser  than  in  0.  griseus ;  clypeus  pyriform,  distinctly  longer 
than  broad,  angularly  emarginate  at  apex;  middle  segment  much 
as  in  griseus,  the  crista  serrated,  the  striae  of  apical  portion  of 
concavity  oblique  on  each  side,  the  postero-lateral  angles  obtusely 
dentate;  abdomen  practically  as  in  griseus.     Length  13-15  mm. 

cf . — Colored  as  in  the  female,  except  that  the  clypeus  is  almost 

entirely  yellow,  the  sculpture  coarser;    flagellum  elongate,  longer 

than  in  griseus,  hooked  at  tip,  apical  joint  curved,  first  joint  (from 

above)  fully  one-third  longer  than  second;  clypeus  smaller  than  in 

5,  not  much  longer  than  broad.     Length  14  mm. 

Mararu  and  Chapada  (April);    Rio  de   Janeiro  (November); 
Santarem.     Six  female,  one  male  specimens. 

Synoptic  Table  of  New  Species  descHbed  in  this  paper. 

1.  First  abdominal  segment  earinatecl  transversely,     ...        2 
First  abdominal  segment  not  carinated, 22 

2.  First  dorsal  segment  with  a  distinct  longitudinal  furrow;  Ixxly 

deep  black,  with  or  without  rather  indistinct  yellow  mark- 
ings; wings  fiiscoiL«,  apical  half  pale,      .     apicipennis  9  cf . 
First  dorsal  segment  not  furrowed  longitudinally,   or  faintly 
so, 3 

3.  Middle  segment  without  a  ridge  encircling  the  depression  or 

concavity,  not  or  scarcely  produced  at   base  behind  postscu- 

tellum  (without  horizontal  surface), 4 

Middle  segment  with  a  more  or  less  developed  ridge  encircling 
the  concavitv, H 

4.  Apical  margin  of  second  dorsal  segment  entire,   .....) 
Apical  margin  of  second   dorsal   segment  sharply  angulate  or 

dentate  mediallv, 7 

r».   Only  two  abdominal  fascia;  pronotum  rufous,  ^ 

convolutus  9  (J. 

All  the  segments  fasciatc;  pronotum  not  rufous,      ...        (> 

<>.    First  segment  behind  carina  longer  than  broad,  no  transvcr>e 

smooth  area  behind  carinr, s^iffusus  d . 
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First  aegmeDt  behind  carina  broader  than  hag,  a  broad  trans- 

verae  smooth  area  behind  carina;  clypeus  sharply  emai^aale, 

areatiu  cf . 

7.  Abdomen  with  deep  puoctures;  t^uln  reddish;  a  yellow  spot 

under  wing,  the  latter  yellowish  aloog  costa, 

dentifomxis  9  d*. 

Abdomen  with  fine,  much  shallower  puuctures;  tegulie  black; 

no  spot  under  wing,  the  latter  dark,    .     .      abdominalu  9. 

8.  Middle  segment  without  a  horizoatal  surface,     ....       i) 
Middle  segment  with   a   more  or   lees  developed   horinmtal 

surface 10 

9.  Head  and  pronotum  orange;  all  abdominal  segments  fasciate, 

fulvimaeahu  9. 
Head  and  pronotum  red;  only  two  abdominal  fascia, 

nifimani/vt  ?  c?. 

10.  Vertex  uot  elevated,  as  usual, 11 

Vertex  strongly  elevated,  strongly  tuberculale  near  the  oceUi; 

lirst  abdominal  segment  with  an  additional  carina,  .     .     21 

11.  Horizontal  surface  of  middle  segment  very  short,  almost  want- 

ing medially;  form  graceful,  Polybta-like,      ....      12 
Horizontal  surface  well  developed, I'J 

12.  Segments   1   and   2   fasciate;   second   ventral  segment  trans- 

versely prominent  before  base, atripes  9  d- 

All  the  segments  fasciate;  second  veutral  segment  not  promi- 
nent basally,  rather  evenly  convex,  ,  conjunehu  9  c?. 

13.  Recond  segment  distinctly  reflexed  at  apex,      .     reftanu  9  cT- 
Second  segment  Dot  or  but  slightly  reflexed,  14 

14.  Wings  velluwish,  paler  apically;  segments  broadly  fasciate, 

Herbertii  9  cT. 

Wings  subhyaline, l.'i 

First  abdominal  segment  without  a  traiisverw,  depressed  a 
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Clypeus  flat,  longitudinally  striated;  dorsulum  not  spotted, 

striatti8  $. 

1 9.  Antennie  longer  than  head  and  thorax  united,  slender, 

longicomia  c?. 

Antennae  shorter  than  head  and  thorax,  the  flagellum  more  or 

less  elavate, 20 

20.  Qypeus  black  medially,  deeply  punctured,   with  a  carina  on 

each  side,  ending  in  a  sharp  tooth,       .     .     .     inusUatua  cT. 
Clypeus  entirely  yellow,  not  carinate,  the  apical  teeth  blunt, 

driatus  c?. 

21.  Pronotum  and  legs  in  part  (sometimes  the  head)  reddish, 

rufamffu8U8  9. 
Pronotum,  legs  and  head  black,  maculated  with  paler, 

relaihms  ?. 

22.  Form  broad  and  short,  the  thorax  subquadrate;  middle  seg- 

ment without  a  horizontal  surface  medially,    ....     23 

Fonn  elongate;  thorax  elongate  (dorsulum  longer  than  broad); 

middle   segment  with  a  well-developed   horizontal   surfoce 

bearing  a  serrated  crista, 25 

23.  Abdomen  Mrith  yellow  fascia, 24 

Abdomen  immaculate,  with  dense  sericeous  gray  pile  (wings 

blackish   along  costa;    pronotum   with  the   fore  and    hind 
margin,  and  postscutellum  broadly,  pale  yellow), 

sericeys  ?. 

24.  First  segment  of  abdomen  margined  with  yellow ;  wings  yellow- 

ferruginous  along  costa,   the  costal  and  subcostal  nervures 
of    the    same  color;    medial  clypeal  tubercles-  smooth  and 

shining, chapadcd  9. 

First  segment  of  abdomen  not  fasciate;  wings  fiuscous  along 
costa,  brownish  in  costal  cell,  the  costal  and  subcostal  ner- 
vures dark;  medial  clypeal  tubercles  feeble,  not  shining, 

carumbce  9. 

25.  Abdominal  segments   2   and  following   broadly  fasciate   with 

bright   yellow;    wings   yellow-ferniginous,    dusky   apically; 
pilosity  of  head  and  thorax  pertainhig  to  golden, 

aerratus  cT. 
Abdomen  entirely  dark, 26 

26.  Wings  black,  apical  third  pale,  followed  by  a  fuscous  apical 

margin;  clypeus  pyriform,  much  longer  than  broad  in  the 

9 ;  thorax  immaculate, subapicalis  9  cf . 

Wings  dark  fuscous  mingled   with   paler  on  basal  half,   the 

.    remainder  subhyaliue;  clyi)eus  rather  hexagonal,  not  much 

longer   than  broad;  postt-cutelluni  and    middle  segment,  or 

the  latter  only,  more  or  less  yellow;  abdomen  with  griseus 

pile, ••••     griseus  9  (?, 
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THE  FROHS  Df  BEMBIDIini.  WITH  DESCBIPTIOHS  OF  NEW  BTtCIEM. 
BY    F.   E.  BLAISDELL,   M.D. 

There  is  often  cannect«<l  with  the  recognition  and  placing  of 
Bpecies  in  the  systematic  scheme  difGculties  whicli  become  perplexing 
and  annoying,  nut  so  much  from  the  nature  of  the  characters  as 
from  the  instability  or  tendency  to  variation  iji  such  characters 
among  species  naturally  closely  allied. 

I  was  forcibly  impressed  by  these  facts  while  working  over  the 
species  of  Banbidium  contained  in  the  collections  of  Mr.  Charles 
Fuchs,  Dr.  E.  C.  Van  Djke,  and  my  own.  It  is  the  peqilexities 
that  arose  while  dealing  with  the  frontal  characters  that  hare 
brought  about  this  attempt  at  their  elucidation.  I  wish  to  express 
my  thanks  to  the  abuve-nicntionet]  gentlemen  for  the  use  of  material 
and  also. for  manv  sug- 
gestions. 

That  part  of  the 
cephalic  esoskeleton 
constituting  the  inter- 
ociilar  region  is  called 
iheJrotiK.  Itish 
nl«.xv  by  the 
,    nhich  it  i 
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In  form  the  frons  is  subquadrate,  with  its  anterior  lateral  angles 
produced  and  embracing  the  obliquely  truncated  basal  angles  of  the 
epistoma. 

Laterally,  where  the  frons  meets  the  eye,  the  margin  becomes 
raised  into  a  fine  convex  ridge  or  ocular  bead,  which  is  continuous 
anteriorly  with  the  frontal  ridge,  posteiliUy  it  winds  around  the 
eye  to  become  evanescent.  ^r^ 

Immediately  within  this  bead  is  a  fine  sulcus  or  stria  parallel  to 
it,  usuaUy  well  marked  and  varying  in  the  degree  of  its  width  and 
depth,  and  conveniently  termed  the  ocular  stria.  The  ocular  beads 
and  striffi  are  common  to  all  Bembidia. 

In  all  species  of  Bembidium  there  are  developed  other  frontal 
ridges  and  sulci;  thei^e  reach  their  minimum  of  development  in 
some  species  of  the  variegatum  group,  where  the  ocular  striae  are 
bounded  internally  by  rather  broad  convex  longitudinal  ridges, 
which  in  turn  are  limited  internally  by  broad  shallow  grooves — ^the 
internal  sulci  of  Ha3n¥ard — which  pass  more  or  less  gradually  into 
the  plane  or  convex  central  area  of  the  frons. 

This  condition  is  defined  by  Mr.  Hayward  in  his  paper  treating 
of  the  species  of  Bembidium^  Group  XII  (variegatum) ,  as  **  Frontal 
grooves  single,  parallel  or  rarely  very  feebly  convergent."  In  some 
individuals  these  grooves  and  ridges  are  quite  obsolete. 

In  the  different  groups  of  species  these  grooves  and  ridges  may 
be  parallel  to  or  converge  toward  the  median  line. 

Generally  the  supraorbital  setigerous  punctures  are  placed  in 
small  pit-like  depressions  or  fovese  upon  the  convexity  of  the  ridges. 
In  some  groups  it  is  by  the  extension  and  coalescence  in  a  longitu- 
dinal direction  of  the  fovese  bearing  the  punctures  that  this  single 
broad,  convex  ridge  becomes  divided  into  two  lateral  moieties,  form- 
ing a.s  a  result  two  ridges  separated  by  a  sulcus — the  external  sulcus 
of  Hayward — the  setigerous  punctures  now  being  found  in  the 
bottom  of  this  groove. 

This  condition  reaches  its  maximum  development  in  B,  sulcatum. 

As  long  as  the  ridges  and  grooves  are  parallel  to  the  median  line 
of  the  insect,  they  do  not  extend  on  to  the  epistoma  (PI.  Ill,  figs. 
2,  5  and  8,  representative  of  Groups  I  to  XlII,  XV  and  XVIII 
to  XXI  of  Mr.  Hayward' s  paper)  ;  with  convergency  the  exten- 
sion on  to  the  epistoma  does  take  place  (figs.  1,  3,  4,  6,  7  and  9, 
representative  of  Groups  XIV,    XVI  and  XVII  of    the  above- 
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menlJoneti  paper).      Observe  that  this  only  occurs  in  thoee  species 
with  double  frontal  grooves. 

The  following  is  an  explanation  of  tlie  figures  given  in  the  plate, 
which  are  camera  lucida  tracings,  the  details  being  filled  in  as  accu- 
rately as  poisible.  I  believe  them  to  be  true  representations  of  the 
specimens  from  which  tef  were  made,  the  accuracy  centering  upon 
tlie  ridges  and  grooves^rlBd  are  representative  of  Mr.  Hayward's 
groups,  as  follows: 

Figure  8,  Group  XII,  B.  vik,  drawn  from  a  specimen  collected 
at  San  IMego,  Cal.  From  its  general  facie?  it  is  usually  placed  in 
collections  with  individuals  of  Groups  XIV  or  XVII.  An  exam* 
ination  of  the  frons  and  other  group  chaiactere  will  readily  dis- 
tinguish it. 

"Fnmial  grooves  tingle,  parallel."  The  single  ridge  of  either 
rade  terminating  anteriorly  at  apex  of  the  frontal  process  of  the 
corresponding  side,  not  passing  on  to  the  epistoma,  posteriorly 
becoming  attenuated  and  disappearing  near  the  poet«rior  border  of 
the  eye  and  bearing  upon  its  convexity  the  supraorbital  setigeroua 
punctures ;  ocular  bead  well  developed ;  ocular  sulcus  narrow  and 
normal ;  internal  grooves  nonnal. 

"  Fig,  2,  Group  XIII,  B.  bifeumatmn,  drawn  from  a  large  sped* 
men  collected  at  Poway,  San  Diego  county,  Cal. 

" Frontal  groovet  tingle,  parallel."  Frons  broad,  feebly  convex, 
disposition  of  grooves  and  ridgee  aa  in  Group  XII.  Anterior 
supraorbital  punctures  in  large  shallow  tovex.     Ocular  bead  and 
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"Fronial  grooves  double,  oblique,  the  outer  interrupted,'*  With 
the  obliquity  an  extension  has  taken  place  on  to  the  epistoraa.  The 
external  groove  is  really  not  developed,  on  account  of  the  non- 
extension  of  the  fovese.  The  setigerous  punctures  of  the  epistoma 
are  within  the  anterior  extremities  of  the  developing  external 
grooves,  while  the  other  punctures  are  within  fovese,  as  in  figs.  2  and 
8,  the  extension  of  the  fovea  being  not  developed.  Ocular  bead 
and  sulcus  normal. 

Pigs.  4  and  9,  Group  XVII,  B,  anguliferum  and  B,  ammile. 
The  former  drawn  from  a  specimen  in  the  Van  Dyke  collection, 
and  collected  in  Lake  county,  Gal. ;  the  latter  species  from  a  speci- 
men taken  in  Ohio. 

**  Frontal  grooves  very  deep,  strongly  convergent,  double,  the  inner 
groove  long,  the  outer  shorter  and  often  feebly  marked.**  Ridges 
strongly  developed  and  very  convex.  Here  is  a  stronger  tendency 
for  the  f ovese  to  coalesce ;  it  can  be  seen  that  the  foveas  on  epistoma 
are  elongate,  the  splitting  of  the  ridges  being  more  evident.  The 
internal  groove  is  strongly  developed  and  entire ;  ocular  beads  not 
developed  at  margins  of  the  eyes,  but  present  on  outer  borders  of 
frontal  processes ;  ocular  sulcus  feeble  but  normal. 

Pigs.  7  and  1,  Group  XVI,  B,  coneinnum  n.  sp.  and  B.  suloa- 
turn.  The  former  collected  by  Dr.  Van  Dyke  in  Eldorado  county, 
Cal. ;  the  latter  species  was  taken  in  the  Caraboo  District,  B.  C. , 
and  is  in  the  Fuchs  collection. 

'*  Frontal  grooves' double,  scarcely  (to  moderately)  converging,  the 
outer  entire  **  (or  nearly  so). 

I  have  placed  coneinnum  in  the  present  group  on  account  of  the 
frontal  grooves  moderately  converging,  and  also  from  the  greater 
tendency  toward  the  development  of  the  external  groove,  by  the 
appearance  of  intermediate  fove»  between  those  of  the  punctures  of 
the  epistoma  and  those  of  the  anterior  supraorbital  punctures. 
The  internal  groove  is  well  developed;  ocular  bead  and  sulcus 
normal. 

In  sulcatum  the  full  development  is  reached — ^the  internal  and 
external  grooves  are  entire;  the  internal  ridges  are  entire,  the 
external  being  bifurcate  to  receive  the  posterior  supraorbital  punc- 
tures. Ocular  bead  entire ;  the  ocular  sulcus  broad  and  normal  in 
extent. 
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Bambtdinm  obMnripaaue  d  >!>- 

Elongate,  very  moderately  convex;  color  black  and  sbiuing, 
with  an  obecure  brownish  humeral  spot  extfindiug  backward  to  near 
middle  third ;  a  similar  spot  at  junction  of  middle  and  poeterior 
thirds. 

Head  slightly  wider  than  thorax  at  apex;  eyes  large;  anteonK 
about  oae-balf  as  long  as  body. 

Prothorax  about  one-third  wider  than  long,  slightly  wider  at  baee 
than  at  npex ;  the  latter  slightly  emarginate  in  circular  arc ;  median 
line  entire,  moderately  fine ;  transverse  impressions  distinct,  the 
poeterior  deeper ;  basal  impressions  ruguloee,  broad,  deep  and  bi- 
striate;  sides  arcuate  in  anterior  three -fourths,  feebly  sinuate  in 
posterior  one-fourth,  with  matins  narrowly  reflexed,  mai^al 
sulcus  moderately  broad ;  basal  angles  rectangular,  cariuate,  carinte 
nearly  parallel  to  median  line. 

Elytra  oblong-ovate,  about  one-half  wider  than  thorax,  one-half 
longer  than  wide,  striate,  strin  moderately  impressed,  entire  or 
feebly  impressed  at  apex,  strongly  punctate  to  one-fourth  distance 
from  apex ;  third  stria  with  first  dorsal  puncture  a  slight  distance 
posterior  to  basal  one-fourth,  second  a  slight  distance  anterior  te 
basal  fourth,  intervals  fiat.  Legs  and  abdomen  dark  piceous  to 
black.     Length  5-5.5  mm. 

■  Tarsi. — First  two  joints  of  anterior  tarsi  of  male  dilated;  first 
subquadrate  with  inner  anterior  angle  prolonged  as  usual,  second 
moderately  dilated. 

Diagnostic  charucUre. — Cloeely  related  to  longulum.     Basal  angles 
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impressioDs  feeble ;  basal  impressions  moderately  deep  and  rather 
eharplv  defined,  unistriate;  sides  narrowly  reflexed,  arcuate  in 
front,  oblique  and  straight  behind;  hind  angles  obtuse,  not 
rounded,  and  without  trace  of  canna ;  smooth  and  convex  between 
basal  impressions  and  margins. 

Elvtra  oblong- oval,  one-half  wider  than  thorax,  slightly  more 
than  one-half  longer  than  wide,  striate;  striae  abbreviated,  except 
the  first  and  sometimes  the  second,  seventh  represented  at  tip  by  a 
short  groove,  strongly  and  rather  coarsely  punctate  to  posterior 
third,  then  impunctate ;  third  striae  with  first  dorsal  puncture  one- 
third  from  base,  the  second  about  one -third  from  apex ;  intervals 
nearly  flat.  Beneath  and  femora  black,  tibiae  and  tarsi  slightly 
piceous.     Length  4  mm. 

Diagnostic  characters. — Resembles  recticolle  in  general  form  and 
should  follow  it  in  our  list^^. 

Readily  recognized  by  the  fonu  of  the  basal  impressions,  absence 
of  carinae,  shorter  antennae,  and  the  el3rtral  striae  being  obsolete 
and  impunctate  in  basal  third. 

Described  from  a  series  of  twelve  sjiecimens  collected  in  Hum- 
boldt county,  Cal.,  by  Dr.  Van  Dyke. 

Bembidium  vandykei  n.  sp. 

Form  rather  broad,  elongate,  scarcely  depressed;  color  nigro- 
piceous,  more  or  less  tinged  with  bluish,  especially  the  head  and 
pronotum ;  surface  smooth  and  shining. 

Head  slightly  wider  than  thorax  at  ajxix ;  antennae  reaching  to 
first  dorsal  punctures  of  elytra. 

Prothorax  about  one-third  wider  than  long,  length  equal  to  width 
of  base,  base  equal  to  apex  ;  base  very  feebly  arcuate ;  apex  slightly 
emarginate ;  median  line  impressed,  abbreviated  in  front,  extendhig 
nearly  to  base;  transverse  impressions  distinct,  anterior  angulatc 
and  feeble ;  basal  impressions  moderately  broad,  deep  and  bistriate ; 
sides  arcuate  in  anterior  three-fourths,  sinuate  behind,  nearly  par- 
allel for  a  short  distance  in  front  of  hind  angles,  which  are  rectan- 
gular and  feebly  carinate. 

Elytra  about  one-half  wider  than  thorax  and  about  one-half 
longer  than  wide,  oblong-ovate,  finely  striate ;  striae  entire,  impunc- 
tate, fifth  strongly  gr<X)ve(l  at  tij);  third  stria  with  first  dorsal  punc- 
ture one-eighth  of  the  length  of  elytra  in  front  of  middle,  the 
second  one-fourth  from  apex ;  intervals  flat. 
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First  two  joints  of  aaterior  tarn  dilated ;  the  fin<t  oblong  with 
inner  angle  feebly  produced,  the  second  feebly  dilated  with  inner 
angle  large  and  produced.     Lege  piceoiv.     Length  &-6.3  mm. 

Diagnoetic  ehwtaeleTt. — lU  resemblance  to  planatum;  prothoraz 
wider  in  oompaTi»>n  to  its  length;  impunctate  ^triee;  smaller  size; 
more  slender  form  and  slightly  more  convex  elytra.  Should  follow 
planaivm  in  the  list.  Named  from  a  series  of  specimens  collected 
in  Mendocino  county,  Cal.,  by  Dr.  Edwin  C.  Van  Dyke. 
BtmUAinm  &l«nm  n.  tp. 

Form  oblong-ovate,  elongate,  depressed;  color  nigro-piceoiu, 
faintly  tinged  with  bluish ;  surface  smooth  and  more  or  less  extremely 
finely  reticulate. 

Head  about  as  wide  as  thorax  at  middle;  an  ten  nie  reaching  to 
anterior  dorsal  punctures. 

Prothorax  one-fifth  to  one-fourth  of  its  width  wider  than  long; 
slightly  narrower  at  base  than  apex ;  base  about  equal  to  the  length, 
and  very  feebly  arcuate;  apex  slightly  emarginate;  median  line 
impre8ee<l  at  middle  and  subentire ;  transverse  impressions  distinct, 
the  anterior  feeble;  basal  impressions  moderately  brood,  deep, 
bietriate;  sides  arcuate  in  anterior  three-fourths,  sinuate  behind, 
parallel  for  a  short  distance  in  front  of  basal  angles,  which  are  rec- 
angular  and  feebly  carinate. 

Elytra  about  one-half  wider  than  thorax,  and  about  two-thirds 
longer  than  wide,  oblong,  sides  nearly  parallel ;  strongly  striate ; 
striie  entire,  impunctate,  fifth  strongly  groove<!  at  tip;  third  stria 

middle. 
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basal  spot  occupying  intervals  four  and  five,  a  small  oval  spot  in 
third  interval  just  in  advance  of  first  dorsal  puncture,  similar  spots 
in  intervals  four,  five  and  six,  increasing  in  length  from  within  out- 
ward, another  large  spot  extending  from  sixth  stria  to  margin, 
occupying  about  the  second  one-fourth.  A  large  spot  commencing 
at  fourth  stria  opposite  posterior  dorsal  puncture  and  extending  to 
the  margin,  and  an  apical  pale  spot;  these  pale  areas  may  vary  as 
to  size  and  degree  of  coalescence. 

Head  and  thorax  alutaceous ;  elytra  sculptured  with  exceedingly 
minute  transverse  rugulje. 

Head  very  slightly  wider  than  thorax  at  apex ;  antennae  one-half 
as  long  as  body. 

Prothorax  subquadrate,  one-half  wider  than  long ;  base  slightly 
wider  than  apex  and  feebly  arcuate  at  middle ;  apex  slightly  emar- 
ginate;  median  line  distinct,  abbreviated  in  front,  obsoletely  so 
behind;  transverse  impressions  well  marked;  basal  impressions 
broad  and  deep,  bistriate ;  sides  evenly  arcuate  in  anterior  three- 
fourths,  subsinuate  in  basal  fourth;  hind  angles  rectangular, 
strongly  carinate  with  carinse  parallel  to  the  median  line. 

Elytra  oblong-oval,  one-half  wider  than  thorax,  and  scarcely  one- 
third  longer  than  wide;  deeply  striate;  strise  entire,  distinctly 
punctate  to  posterior  dorsal  puncture,  then  more  feebly,  becoming 
impunctate  near  apex,  seventh  slightly  grooved  at  tip;  intervals 
flat,  the  third  with  first  dorsiil  i)uncture  one-third  from  base,  the 
second  one-fourth  from  apex.  Beneath  tinged  with  greenish, 
shining;  legs  nigro-piceous,  tinged  with  green.     Length  6.2  mm. 

Diagnostic  characters. — Near  aj^proximatum ;  recognized  by  its 
larger  size  and  broader  form ;  elytra  oblong-oval ;  basal  angles  of 
thorax  rectangular.     Should  precede  the  above  si)ecies  in  our  lists. 

Tvpe  collected  at  Oregon  City,  Ore.,  on  the  shore  of  the  Wil- 
lamette river.     Several  specimens. 

Bembidium  fnohsii  n.  sp. 

Form  elongate,  moderately  convex.  Color  black.  Antennae, 
tibiae  and  tarsi  piceous ;  surface  bright  and  shining,  slightly  aeneous, 
very  finely  and  faintly  reticulate. 

Head  wider  than  thorax   at  ai)ex ;  eyes   large ;  antennae  nearly 

one-half  the  length  of  the  body. 

Prothorax  subquadrate,  about    one-half  wider  than   long;    base 

slightly  narrower  than  ai)ex,  both  trimcate;  sides  arcuate  in  anterior 
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three-fourthp,  faintly  emuate  behind ;  marginal  bead  fine,  uarrowljr 
reflexed;  disk  very  moderately  convex,  somewhat  traoBversely 
rugose  in  basal  half;  median  line  line,  abbreviated  before  and 
behind ;  anterior  transverse  impressions  feeble,  the  posterior  more 
marked;  basal  impressions  broad,  moderately  shallow,  bistiiate; 
hind  BDgles  subobtuse,  carinate,  cariute  parallel  to  the  margin. 

Elytra  scarcely  one-half  wider  than  thorax,  about  one-half 
longer  than  wide,  oblong-oval;  deeply  striate;  strite  entire,  more 
finely  impressed  toward  tip,  fifth  grooved  at  tip,  strongly  punctate 
to  near  apex,  then  obsolelely  so ;  inter\'als  just  perceptibly  convex, 
the  third  with  the  first  dor^  puncture  ju^t  posterior  to  basal  fourth, 
the  second  about  one-third  from  apex.  Anterior  tarai  of  male 
with  first  two  joints  dilateil,  first  strongly  so,  quadrate,  inner  ante- 
rior angle  feebly  prolonged,  strongly  convex  dorsally ;  second  mod- 
erately dilated,  inner  anterior  angle  moderately  produced.  Length 
3.2  mm. 

Dia^nodK  eharacUrs. — Closely  related  to  limidum,  from  which 
it  can  be  recognized  by  its  coal-black  color,  deeply  striate  elytra, 
iiud  strongly  punctate  strife. 

Described  from  three  specimens  in  the  Fuchs,  Van  D}-ke  and  my 
own  collections. 

Type  collected  at  Blue  Lake]<,  Alpine  county,  Cal. ;  co-types  in 
ICldorado  and  Placer  countiei<,  Cal. 
BambtdiBin  oonainnnm  n.  >p. 

Form  moderately  robunt.  Color  piceous ;  surface  shining,  finely 
reticulate,  mth  a  ver\'  faint  bluish  reflection. 
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to  apex,  firet  and  gecond  entire,  fifth  slightly  grooved  at  tip; 
intervals  flat  to  feebly  convex,  the  third  with  first  dorsal  puncture 
a  little  more  than  one-third  from  base,  the  second  three-eighths  from 
apex.     Beneath  blackish.     Legs  rufo-piceous.     Length  3. 5  mm. 

Anterior  tarsi  of  male  with  first  two  joints  dilated,  the  first 
strongly  so,  slightly  oblong ;  second  but  feebly  dilated,  inner  ante- 
rior angle  not  noticeably  produced ;  other  joints  stouter  than  usual. 
Female  tarsi  with  joints  stouter  than  usual. 

Diagfiodie  characters. — The  scarcely  converging  frontal  grooves, 
the  outer  nearly  entire,  and  extension  on  to  the  epistoma,  with 
dorsal  punctures  two,  situated  on  the  third  interval,  place  this  species 
in  Group  XVI  of  Mr.  Hayward's  classification.  SufiScient  has 
been  stated  in  this  paper  to  render  this  species  easily  separable  from 
suleaiumy  the  only  other  member  of  the  group. 

Described  from  several  specimens  collected  in  Eldorado  county, 
Cal.,  by  my  friend.  Dr.  Edwin  C.  Van  Dyke. 

All  comparative  measurements  have  been  made  from  camera 
lucida  outlines. 

In  attempting  to  give  the  diagnostic  characters,  I  have  confined 
my  remarks  merely  to  the  species  most  closely  related  to  those 
under  consideration,  as  reference  to  Mr.  Hayward's  synopsis  of 
group  characters  will  aid  in  approximately  placing  any  form  here 
described. 

EXPLANATION  OF  PLATE  III. 

Fig.  1. — Bembidium  sulcatum.  Group  XVI  (Hay ward). 
Fig.  2. — Bembidium  hifasciatum.  Group  XIII  (Hay ward). 
Fig.  3. — Bembidium  4'macula turn,  Group  XIV  (Hayward). 
Fig.  4. — Bembidium  anguliferum,  Group  XVII  (Hayward). 
Fig.  5. — Bembidium  affine.  Group  XV  (Hayward). 
Fig.  6. — BewMdium  dubitans.  Group  XIV  (Hayward). 
Fig.  7. — Bembidium  concinnnm  n.  sp.,  Group  AVI  (Hayward). 
Fig.  8. — Bevibidium  vile,  Group  XI 1  (Hayward). 
Fig.  9. — Bembidium  assimile.  Group  XVll  (Hayward). 

Magnified  28.5  diameiers. 
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BY  J.   PERCY  MOORE. 

During  two  vUils  to  the  Bermuda  lelands  in  the  ButuinerB  of  1898 
and  1901,  Prof.  A.  E.  Verril),  while  devoling  most  of  hia  atten- 
tion 1o  marine  zoology,  was  able  to  gather  a  collection  of  Oligo- 
chffita  which  adds  materially  to  our  knowledge  of  the  fauoa  of 
these  islands.  The  character  of  the  collection  and  the  circum- 
stances under  which  it  was  gathered  indicate  the  probable  occur- 
rence of  additional  forms.  Of  the  six  species  hitherlo  recorded 
from  the  Bermudas  in  several  of  Beddard's  papers,  all  but  one, 
and  that  the  very  common  and  widely  distributed  Periehata  bermu- 
demit  Bedd.  {Pherdima  havxtyana  (Rosa)  Midi.),  are  represented 
in  Prof.  Verrill's  collection.  In  addition  the  material  includes  two 
species  of  Pheretima  not  previously  known  from  the  Bermudas,  a 
new  §pec!ea  of  Ene\ytriBii»  and  an  immature  Helodrilui  having  ft 
combination  of  characters  not  known  in  any  hitherto  described 
species,  but  which  is  not  now  characterized  because  of  the  lack  of 
suitable  material. 
BuehytntBi  marinni  sp.  nor. 

The  alcoholic  specimens  measure  exactly  10  mm.  id  length  and 
about  .7  mm.  in  greatest  diameter.     There  are  73  somites  iu  the 
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reotral  bundles  the  §etie  increoiiG  in  size  to  somite  IV,  where  they 
are  about  one  aud  oue-half  timee  as  long  rh  on  !!,  and  distinctly 
larger  than  Ihe  doreal  sette  of  the  some  soniile.  This  relative  size 
of  dorsal  and  rentral  aetoc  continues  to  at  least  somite  X. 

A  small  cephalic  pore  exists  between  the  prostomiuni  and  peri- 
stomiutu,  but  other  dorsal  pores  are  wanting.  The  genital  poren  are, 
as  usual  in  the  family,  the  male  on  XiT,  the  fenmle  ^'j',,  and  the 
Utter  slightly  the  more  mesiad.  The  clitellum  is  undevelope<l.  No 
pigment  is  apparent  anJ^vhere  and  the  blfxxl  shows  no  trace  of 
color  in  the  alcoholic  s|)ecinicns.  Prof.  Venill's  label  describes 
the  living  worms' as  "  white." 

Pepto-nephridia  are  certainly  absent  from  the  example  sectioned, 
and  none  could  be  delected  iu  the  type  specimen  when  cleareil  in 
jtlycerine,  Coucpicuons  septal  glands  are  developed  on  y^'  y„  and 
^"j,  aad  open  in  the  usual  way  on  the  pharyngeal  pad.  As  a  re- 
sult of  great  development  of  muscular  tissue  all  of  the  diseepi- 
mente  between  the  last  septal  gland  and  the  testes  somite — that  is 
viii'    ix  '  ~x~  ^'"^  ~ii — ^'^  mnch  thickened. 

The  spermalheae  (fig.  1)   occupy  somite   VI,  and    open   to    the 


exterior  in  the  furrow 
dorsal  and  ventral  setfc- 
bundles.  The  duct  is 
a  simple  thick-walleil 
tube  having  a  length 
about  equal  lo  the  flask- 
f'IuiikmI  ampulla,  into 
the  bulbous  base  of 
which  it  oi>ena  on  the 
latero-dorsal  aspect, 
fn)ni  which  a  striking 
asymetn,"  of  llie  en- 
tire organ  results.  Uni- 
cellular glands,  which 
arc  such  a  conspicuous 
feature  of  the  sjier- 
mnthecal  duct  of  K. 
albidwi,  are  altogether 
abeent  from  the  exam- 
ples here  described.     The 


I  level  nearly  midway  between  the 


mpulla  is  regularly  flask-sliaiicd,  with 
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a  nearly  spherical  base  and  a  cylindrical  neck  slightly  dilated  at  its 
free  dorsal  extremity.  The  two  parts  are  of  about  equal  length, 
the  haw  being  about  three  times,  and  the  neck  one  and  (me-half 
times  the  diameter  of  the  duct.  The  ampulla  stands  vertically  by 
I  he  side  of  the  (esophagus,  above  which  the  neck  rises.  The  bul- 
bous base  is  in  contact  with  the  ride  of  the  cesophagus  and  the  con- 
tiguous tissues  of  the  two  are  continuous,  but  whether  an  actual 
communication  between  the  cavities  of  the  two  oi^^s  exists  could 
not  be  demonstrated  beyond  question.  A  few  sperinatoEoa  are 
present  in  the  cavities  of  both  ampulla  and  duct  of  the  specimen 
sectioned.  A  lateral  view  of  the  right  spermatheca  is  shown  in 
fig.  1,  which  suiBciently  exhibits  the  general  cellular  constitution 
of  its  walls,  and  ite  topographical  relation  to  the  cesophagus,  which 
is  shown  in  outline. 

Although  its  distortion  prevents  an  accurate  measurement,  the 
sperm  funnel  appears  to  be  only  two  and  one-half  times  as  long  as 
wide;  highly  glandular.  The  vas  deferens  is  coiled  and  reaches  to 
the  posterior  end  of  XV  before  returning  to  the  male  pore ;  it  has  a 
total  estimated  length  of  from  six  to  eight  times  the  funnel.  Its 
two  limbs  have  an  equal  diameter,  which  is  about  one-tenth  to  one- 
twelfth  of  the  body  at  the  same  point. 

The  brain  is  anteriorly  slightly  concave,  posteriorly  nearly  strwght, 
with  a  slight  median  concavity  and  feebly  prominent  poslero -lateral 
lobes. 

Some  of  the  characters  used  to  distinguish  E.  marintu  from  the 
widely  distributed  E.  albidiu  Henle,  18.37  (=  Halodritlug  tiUoralU 
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tine  is  filled  with  coarse  coral  and  shell  sand,  the  grains  of  which 
are  frequently  upward  of  .  5  mm.  in  diameter.  The  ornamentation 
on  the  8et»  is  extremely  faint.  No.  939,  1898;  No.  965,  Hungry 
Bay,  April  13,  1901 ;  No.  966,  Elbow  Bay,  March,  1901. 

FlMiotima  Mlimarda  (Horat)  Mich. 

Prof.  Verrill  remarks  upon  the  great  activity  (so  characteristic  of 
the  genus)  of  this  and  the  next  species.  When  captured  they 
writhe  like  active  lizards,  as  a  residt  of  which  most  of  the  speci- 
mens are  broken  in  two.  They  occurred  under  stones  only  in  the 
neighborhood  of  a  house  said  to  be  250  years  old.  The  intestines 
were  filled  with  a  very  fine  reddish  earth.  P.  schmardce  has  not 
previously  been  reported  from  the  Bermudas,  and  in  the  West 
Indian  region  is  known  only  from  the  Barbadoes.  No.  964, 
Walsingham,  May  5,  1901;  No.  962,  1901. 

PlMretiiii*  roderioeniit  (Gnibe)  Mich. 

This  widely  distributed  species,  described  by  Beddard  (under  the 
name  of  Periehcda  dycri)  from  Jamaica,  Trinidad,  etc.,  is  repre- 
sented in  the  collection  by  a  single  example  from  the  Bermudas, 
to  which  islands  it  is  new.  A  peculiarity  of  the  gizzard  of  this 
species  appears  to  have  escaped  notice.  The  organ  in  question 
occupies  somite  X  and  a  small  part  of  XI.  From  near  its  pos- 
terior end  on  each  side  a  stout  tapering  band  or  column  of  muscle 
arises  and  passes  obliquely  caudad  to  the  body  wall  at  the  setse  line 
of  somite  XI.  These  form  |x>werful  retractors  and  dilators  of  the 
gizzard,  and  may  be  the  remains  of  the  septum  ^j ,  as  Beddard 
has  suggested  in  the  case  of  a  somewhat  similar  stnicture  described 
by  him  in  P.  taprohancs,  and 
especially  P.  bemiudensis.  A 
delicate  membrane  runs  from 
the  muscles  mesiad  and  dor- 
sad to  the  dorsal  blood  vessel 
and  appears  to  be  continuous 
with  the  peritoneal  sheaths  of 
both  of  these  organs. 

The  diverticula  of  the  sj^er- 
matheca  show  considenible 
variation.  The  folded  j)()rtion 
becomes  successively  Ionij:er  from  before  backward  and  at  the  same 
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time  changes  from  a  epirally  coiled  condition  to  a  tortuous  folding 
in  one  plane.  An  abnormality  of  the  second  spermatheca  of  the 
left  side  la  shown  in  fig.  2,  as  viewed  from  behind.  The  ampulla  is 
divided  into  two  portions,  each  of  which  has  the  form,  but  little 
more  than  one-half  of  the  diameter  of  the  normal.  Each  haa  a  short 
duct  which  unites  with  its  fellow  into  a  common  one  much  enlarged 
at  the  point  of  union.  One  perfectly  normal  diverticulum  springs  as 
UBual  from  the  cephalic  face  of  the  ampullar  duct,  but  it  is  diverted 
to  a  mesial  instead  of  the  usual  lateral  position.  A  second  much 
smaller  diverticulum  arises  from  the  caudal  face  of  the  common  duct 
and  for  about  one-third  of  its  blind  end  is  reflected  on  itself.  'So. 
961,  1901. 
EndrUnt  •agUuB  (Klaberg)  yich. 

Three  lai^  examples.     No.  936,  1898. 
On^olioalLBto  windlei  Bedd. 

One  small  specimen.     No.  962,  1901. 
SifMiU  totidk  (Siv.)  Ulcb. 

One  specimen  of  this  now  cosmopolitan  species.  No.  9.38,  1898. 
Xriadrilm  (AUolebophem)  ahlvrotieQi  (E*t.)  Ulcb. 

Common.  No.  937,  1898;  No.  962,  1901;  No.  965,  Huugn- 
Bay,  April  13,  1901,  just  below  high  tide.  This  last  record  of  the 
label,  if  correct,  is  of  intercut  as  indicating  the  occurrence  of  this 
species  on  the  littoral  zone.  Many  of  tlie  posterior  sette  of  these 
specimens  are  milling,  the  bundles  being  reduced  in  such  ciii*e8  to 
-n.A-  .etu. 
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STRVCTUBE  AND  DEVELOPMENT   OF  THE   THTROID   OLi^KD    IK 

PETROIIYZOH. 

by  albert  m.  reese. 

Introduction. 

The  material  with  which  the  following  work  was  dore  was  of  two, 
or  possibly  three,  species.  The  first  species  was  Petron.yzon  planeri, 
the  small  lamprey  that,  in  the  adult  condition,  reacheje  a  length  of 
about  six  inches  only.  This  first  lot  of  material  was  collected  by 
Dr.  R.  G.  Harrison  at  Naples.  It  included  stages  from  the  re- 
cently fertilized  egg  to  the  swimming  larva,  in  which  the  yolk  was 
no  longer  externally  visible  and  in  which  the  mouth  was  separated 
from  the  pharynx  only  by  a  thin  partition  of  cells.  This  oldest 
stage  was  killed  fourteen  days  after  fertilization. 

The  second  lot  of  material  was  obtained  at  Ithaca,  N.  Y.,  and 
probably  includes  larvse  of  both  P.  dorsatus,  Wilder  (lake  lamprey) 
and  P.  branehialia  (brook  lamprey),  as  both  species  are  known  to 
spawn  in  the  same  nest,  and  it  is  impossible  to  tell  to  which  species 
the  larvse  belong.  Part  of  this  lot  of '  material  was  sent  me 
through  the  courtesy  of  Prof.  S.  H.  Gage,  of  Cornell;  the  rest  I 
myself  obtained  from  one  of  the  *  *  nests  * '  in  a  stream  at  Ithaca, 
New  York. 

I  wish  to  express  here  my  gratitude  to  my  friend.  Dr.  Ross  G. 
Harrison,  for  placing  at  my  disposal  the  material  from  which  the 
younger  stages  of  development  were  made  out;  to  Prof.  Simon  H. 
Grage  for  the  really  considerable  amount  of  trouble  he  took  in  aiding 
one  who  was,  at  the  time,  wholly  unknown  to  him,  to  obtain  the 
older  stages  for  this  work ;  and  to  Prof.  Brooks  for  much  valuable 
aid  and  many  suggestions  during  the  progress  of  the  work. 

I  obtained  the  best  results  by  killing  in  corrosive  acetic  (95  cc. 
saturated  solution  of  HgCl^  and  5  cc.  glacial  acetic  acid),  harden- 
ing in  the  usual  alcohols  and  staining  in  toio  with  borax  carmine, 
and  on  the  slide  with  Lyon*s  Blue.  The  greatest  technical  diffi- 
culty experienced  was  in  obtaining  good  preparations  of  the  long 
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gland  cells.  Embryoe  were  fixed  id  a  number  of  nays,  but  in  no 
Nngle  case  was  a  good  preparation  of  the  gland  cells  obt^ned. 
Maceration  was  tried  also,  but  with  no  Bucceae.  Some  difficulty  was 
experienced  also  in  sectioning  the  earlier  stages,  on  account  of  the 
mass  of  yolk,  but  with  later  stages  there  was  do  trouble  of  this 
kind.     The  figures  referred  to  are  on  Plates  IV-VII. 

All  the  sections  were  drawn  with  a  camera,  though  in  most  cases 
the  details  had  to  be  filled  ia  from  a  series  of  kcUods. 

Developmest  of  the  Thyroid  Gland  in  Petromyzon. 

(llth  day.) — The  thyroid  be^DS,  in  Petromyzon,  as  a  simple  pit 
or  groove,  pushed  out  from  the  ^-entral  wall  of  that  part  of  the 
digestive  cavity  which  may  be  called  the  phanux,  though  at  this 
time  there  are  no  g^  openings  connecting  this  cavity  with  the 
exterior. 

This  groove,  or  beginning  thyroid,  was  first  found,  in  P.  planeri, 
in  an  embryo  eleven  days  old — that  is  to  say,  eleven  daj-s  after 
fertilization. 

The  external  appearance  of  this  embryo  is  seen  in  fig.  la.  At 
this  stage  there  is  no  external  indication  of  gill-slits,  the  mouth  is 
deeply  pitted  in,  though  not  yet  broken  through,  and  the  yolk  still 
forms  a  large,  round  mass  at  the  posterior  end  of  the  embryo.  As 
is  seen  by  the  figure,  the  embryo  is  distinctly  relort-shaped,  the 
yolk-mass  forming  the  body  of  the  retort,  while  the  neck  of  the 
retort  is  represented  by  the  head  and  neck  re^ons  of  the  embryo. 
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Fig.  le,  though  representing  a  slightly  older  stage,  may  be  taken 
to  represent  a  transverse  section  through  the  middle  of  the  gland 
very  shortly  after  its  first  appearance  as  an  evagination  from  the 
floor  of  the  phar^'ux  (phar,).  The  thick  lateral  walls  and  much 
thinner  floor  of  the  thyroid  are  shown  in  this  section.  Anterior  to 
the  point  represented  in  this  figure,  the  thyroid  groove  is  somewhat 
wider,  while  posterior  to  this  point  it  is  slightly  narrower  and  gradu- 
ally becomes  more  and  more  shallow  until  it  finally  disappears. 

The  thyroid  at  this  stage,  then,  is  a  groove,  relatively 
larger,  perhaps,  than  at  any  other  time,  and  opening  along  its 
entire  length  into  the  pharynx. 

(12th  day). — On  the  twelfth  day  the  thyroid  begins  to  be  shut 
off  from  the  pharynx  by  the  growth  of  two  horizontal  partitions, 
one  roofing  over  the  anterior  end,  the  other  roofing  over  the  poste- 
rior end,  of  the  thyroid  groove. 

These  partitions  or  septa  are  shown,  at  a  slightly  later  stage,  in 
fig.  8,  which  is  a  sagittal  section  through  the  anterior  end  of  a 
thirteen-day  embr}'o,  cutting  the  thyroid  almost  medially  and  pass- 
ing slightly  to  the  side  of  the  medial  line  of  the  mouth  invagina- 
tion. The  anterior  septum  (a.  A.  /. )  is  seen  to  be  further  advanced 
than  the  posterior  one,  which  is  just  beginning  (j9.  A./.).  In  this 
figure  the  cells  of  the  thyroid  evagination  are  stippled  to  distinguish 
them  from  the  remaining  cells  of  the  pharyngeal  wall.  That  the 
section  represented  in  fig.  3  did  not  cut  the  thyroid  in  an  exact 
median  plane  is  shown  by  the  much  elongated  cells  which  form 
the  floor  of  the  groove.  The  section  was  probably  somewhat 
oblique.  The  body  wall  of  the  embryo  is  shown  in  outline 
(6.tf. ),  and  the  first  indication  of  gill  clefts  is  seen  as  two  or  three 
evaginations  of  the  pliar^nix,  dorsal  and  anterior  to  the  thyroid 
(r.e. ).  A  transverse  section  of  the  Iwelve-day  embr}'o,  through 
the  anterior  end  of  the  thyroid  (through  the  line  a6  in  fig.  3), 
shows  that  it  is  now  a  closed  cavity  (fig.  16)  with  thick  walls, 
lying  ja*?t  beneath  the  pharynx  and  between  two  large  blood  ves- 
sels. Tliroughout  the  nicsoblju^^t  that  .^surrounds  the  thyroid  are 
scattered  numerous  yolk  granules,  the  mesobla.'<t  cells  themselves 
being  roundeil  and  very  different  in  shape  from  what  they  will  be 
in  later  stages.  The  cells  in  the  flcK)r  of  the  phar>'nx  are  not  so 
sharply  differentiated  from  those  in  the  roof  of  the  thyroid  as  is 
indicated  in  this  figure.     The  cells  of  the  body  wall  are  very  simi- 
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lar  in  size  and  shape  to  those  lioiug  tliis  part  of  the  pharynx. 
Fig.  Ic  is  a  sectiou  cut  posterior  to  fig.  16  (through  tlie  line  a'b'  in 
iig.  3)  and  passes  through  the  part  of  the  thyroid  which  is  still 
open  to  the  ))haryDX.  In  tig.  16  only  the  cells  of  the  thyroid  are 
dotted,  while  in  fig.  le  the  cells  of  both  tbtToid  and  pharjnix  are 
dotted.  The  only  change  since  the  eleveu-day  stage  ia  the  begin- 
ning of  the  horizontal  septa,  the  anterior  end  of  the  thyroid  being 
converted  into  a  closed  tube  by  the  backward  growth  of  the 
anterior  septum. 

The  eepla  seem  to  be  formed  by  a  rapid  growth  at  the  points 
where  the  most  anterior  and  the  most  posterior  epithelial  cells  of 
the  thyroid  merge  into  those  of  the  pharynx,  causing  these  two  pro- 
jections to  be  pushed  out,  the  upper  layer  of  each  septum  apparently 
being  derived  from  the  pharyngeal  epithelium,  the  lower  from 
what  may  be  called  the  epithelium  of  the  thyroid  (fig.  3).  The 
thyroid,  though  closed  in  anteriorly,  is  still  entirely  open  above  for 
a  greater  part  of  ils  length.  Aa  is  seen  in  fig.  16,  the  dorsal  wall 
of  the  thyroid  is  closely  pressed  against  the  ventral  wall  of  the 
pharynx,  so  that  it  is  difficult  to  distinguish  the  two  walls. 

It  will  be  interesting  to  compare  the  Ihyroid  of  Pdromyzon  at  this 
stage  with  the  thyroid  at  a  corresponding  stage  in  Amblytlama 
(figs.  8a  and  86).  A  section  through  the  anterior  end  of  the  thy- 
roid of  Pdmmyion,  (fig.  16)  shows  it  to  be  a  closed  cavity,  while 
posteriorly  it  is  still  an  opeu  groove  (fig.  \e).  In  Amblyrimna,  on 
the  other  hand,  the  open  groove  is  anterior  to  the  closed  part  of  the 
gland,  the  closing  in  taking  place,  apparently,  in  a  jxHtero-anteriur 
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made  from  a  series  of  sections  of  this  stage.  These  two  divisions 
of  the  anterior  end  of  the  gland  are  separated  by  a  vertical  parti- 
tion of  mesoblast.  The  two  parts  of  the  thyroid  are  more  widely 
separated  by  the  mesoblast  than  they  will  be  at  later  stages,  but  at 
this  stage  the  separation  extends  only  a  short  distance  from  the 
anterior  end  of  the  gland.  The  thyroid  is  here  not  so  closely 
pressed  against  the  pharjTix  as  was  the  case  in  previous  sections, 
being  separated  from  the  wall  of  the  pharynx  by  a  collection  of 
mesoblast  cells.  The  cavity  of  each  half  of  the  gland  is  crescent ic 
in  cross  section,  and  on  the  left  side  is  seen  the  beginning  of  the 
lateral  invagination. 

The  thvroid  cavitv  is  closed  in,  now,  for  about  two-fifths  of  its 
entire  length,  both  anteriorly  and  iK)steriorly,  so  that  its  opening 
into  the  pharynx  is  reduced  to  a  slit  extending  only  one-fifth  the 
length  of  the  gland. 

Sections  through  the  thyroid,  anterior  to  this  opening  (fig.  26) 
but  posterior  to  the  divided  portion  of  the  anterior  end,  show  the 
cavity  to  be  considerably  complicated  by  the  thickening  and  folding 
of  the  walls.  The  simple,  circular  cavity  of  the  preceding  stage 
(fig.  16)  is  now  reduced,  by  the  growth  and  invagination  of  the 
walls,  to  a  narrow  vertical  slit  with  lateral  diverticula  above  and 
below,  giving  the  cavity,  in  cross  section,  somewhat  the  shape  of  a 
distorted  letter  T.  The  dorsal  wall  of  this  cavity  (fig.  26,  d.l.)  is 
comparatively  thin,  being  composed  of  a  single  layer  of  rather 
short  columnar  cells,  and  is  what  Dohm  calls  the  **  Dexjklamelle. '  * 
The  ventral  wall  is  also  comparatively  thin,  and  shows  in  the 
centre,  at  the  extreme  anterior  end  of  the  unpaired  cavity,  a  slight 
upward  projection  (fig.  2 by  m.L),  which  would  seem  to  be  the 
first  indication  of  the  medial  longitudinal  partition  that  will  later 
divide  the  gland  into  two  lateral  parts.  According  to  Dohrn,  this 
medial  lamella  is  formed  as  far  back  as  the  opening  of  the  gland, 
before  the  lateral  invagination  takes  place,  but  in  my  material  this 
is  certainly  not  the  case,  as  is  j-hown  in  i\g.  26. 

The  lateral  invaginations  extend  iX)steriorly  to  a  |x>int  a  little 
behind  the  anterior  edge  of  the  slit-like  opening  into  the  pharynx, 
^g.  2c  being  from  a  section  that  cut  through  the  extreme  jx^tcrior 
part  of  the  invagination  in  the  right  side,  but  was  too  far  jwsterior 
to  cut  that  of  the  left  side,  either  becaibie  the  section  was  somewhat 
oblique  or  because  the  rii^ht  invagination  had  proceeded  further 
than'the  left. 
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It  is  irell  to  get  a  clear  idea  of  these  lateral  invaginalioQs  in  the 
simple  condition  represented  in  fig.  2b,  as  the  more  complicated 
later  stages  wilt  thus  be  more  easily  understood.  Were  the  lateral 
walls  straightened  out,  thus  obliterating  the  lateral  invaginatbns, 
the  thyroid  would  be  reduced  to  a  more  or  lees  cylindrical  body,  as 
it  was  in  fig;  16,  though  with  a  much  larger  cavity.  The  long 
cells  of  the  lateral  walls  are  divided  by  the  invagination  into  two 
groups,  which  become  more  and  more  distinct  as  development  pro- 
ceeds. In  %.  26  one  of  these  groups,  on  each  dde,  lies  between 
the  invagination  and  the  perpendicular  part  of  the  cavity  of  the 
gland ;  the  other  group  lies  between  the  invagination  and  the  dorsal, 
horizontal  part  of  the  cavity  (compare  fig.  de).  The  cavity  of  the 
thyroid,  between  this  point  and  the  posterior  edge  of  the  opening 
into  the  pharynx,  is  simply  a  deep  and  narrow  groove  slightly 
expanded  at  the  bollom,  where  a  narrow  space  is  left,  on  either 
side,  between  the  thick  lateral  and  thin  ventral  walls  (fig.  2d). 
Along  this  groove-like  part  of  the  thyroid  the  cells  of  the  pharynx 
and  gland  pass  quite  insensibly  into  one  another,  and  are  not  sharply 
distinguishahle,  as  might  be  supposed  from  the  stippling  in  figs.  2e 
and  2d.  The  portion  of  the  thyroid  poeterior  to  the  opening  is  a 
fimple  tube-like  structure,  nearly  circular  in  outline  and  with  a 
vertical  slit-like  cavity  (fig.  2d).  The  walls  here  are  of  nearly 
the  same  thickness  on  all  sides,  and  lie  in  contact  with  the  epithe- 
lium of  the  pharynx  above  and  with  that  of  the  body  wall  below'i 
in  fact,  throughout  almost  the  entire  length  of  the  gland  this  is  the 
case.     On  each  side  of  the  thyroid,  throughout  its  entire  length,  lies 
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phaiynx.  Fig  4a  is  a  section  through  the  extreme  posterior  edge 
of  the  partition,  showing  the  invagination  of  dorsal  and  ventral 
walls.  The  once  simple  tube  is  complicated  now  by  four  invagina- 
tions of  its  walls.  The  two  that  have  been  spoken  of  as  the  *  *  lat- 
eral invaginations''  (i.v. )>  pushing  into  the  thick  side  walls  in  a 
dorso-median  direction,  are  not  very  different  from  what  we  saw 
in  fig.  26.  The  other  two  push  toward  each  other  from  the  roof 
and  floor  of  the  gland  (fig.  4a,  m.  I, )  until  they  meet  and  fuse, 
thus  separating  the  thyroid  into  two  distinct  lateral  halves.  At  a 
later  stage  of  development  mesoblast  cells  press  in  between  these 
halves  to  form  a  thin  mesoblastic  partition.  At  this  stage  the 
mesoblast  is  composed  still  of  closely  packed,  rounded  cells,  and 
contains  a  few  scattered  yolk  granules.  It  is  at  this  time,  also,  that 
the  first  trace  of  the  ciliated  grooves  (the  "  Pseudobranchial- 
rinne ' ' )  makes  its  appearance  as  a  groove  in  the  floor  of  the 
pharynx,  extending  anteriorly  a  short  distance  from  the  opening  of 
the  gland  (fig.  46,  v,c.g,).  At  this  stage  no  cilia  could  be  seen, 
and  the  groove  was  much  wider  than  it  was  at  later  stages  of  de- 
velopment. The  cavity  of  the  gland,  in  the  region  represented  in 
fig.  46,  still  retains,  in  cross  section,  its  resemblance  to  the  letter  T. 
This  section  is  anterior  to  the  duct,  but  posterior  to  the  median 
lamella  represented  in  fig.  4a.  The  other  changes  noticed  at  this 
.«tage  are  the  closing  of  the  slit-Iike  opening  into  the  pharynx  until 
only  a  small  circular  canal  is  left  (no  section  through  this  opening 
is  represented),  the  thinning  of  what  we  shall  hereafter  call,  after 
Dohm,  the  *' cover*'  cells  (**  Decklamelle")  (fig.  46,  d./.),  and 
the  thickening  and  deeper  invagination  of  the  **  gland  "  cells 
(**  Dnwenlamelle  " )  (fig.  46,  g.L).  The  part  of  the  gland  pos- 
terior to  what  we  mav  call  now  the  *  *  duct ' '  remains  about  as  in 
the  preceding  stage  (fig.  4c). 

The  larv'se  of  the  next  stage  were  about  9  mm.  long,  and  showed 
all  the  outward  characteristics  of  the  normal  Ammoccdes,  An 
outline  drawing,  from  life,  of  the  side  of  the  head  is  shown  in  fig. 
oa.  Being  drawn  under  the  microscoi)e  with  a  camera,  the  rela- 
tive size  and  position  of  the  thyroid  arc  accurately  shown.  The 
gland  is  seen  to  extend  from  the  first  to  the  fifth  gill-arch,  and  to 
be  closely  wedged  in  between  the  pharynx  above  and  the  body 
wall  below.  The  upwardly  curved  ends  did  not  show  in  the  living 
animal,  except  as  indicated  by  the  upward  l)ending  of  the  longitu- 
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dinal  grooves;  neither  did  the  duct  leading  to  the  phaiyDx,  ao  these 
features  were  omitted  Id  this  illustration.  The  longitudinal  groorea 
are  exaggerated  somewhat  in  the  drawing.  The  gland.  Id  life,  had 
a  faintly  yellow  color,  while  the  rest  of  the  lame,  except  the 
blood,  was  nearly  white,  with  numerous  many -branched,  black 
plgmeut  spots  resembling  very  complicated  nen-e  celU.  The  living 
larva  of  this  age  is  quite  transparent,  so  that  the  pulsation  of  the 
heart  and  of  the  velum  (v.)  and  the  circulation  of  the  blood 
through  the  branchial  arches  can  be  seen  easily  under  a  low  power. 
The  thyroid,  being  rather  more  opaque  than  the  rest  of  the  animal, 
shows  very  plainly  by  contrast.  In  the  figure  the  outlines  of  the 
pharynx  and  the  positions  of  the  arches  are  shown  by  the  broad 
dotted  lines.  The  characteristic  hood-like  projection  over  the 
mouth  is  also  shown.  With  the  exception  of  the  eye  (e),  no 
attempt  has  been  made  to  represent  any  of  the  other  organs  of  the 

A  ventral  view  of  the  larva  of  this  age  shows  the  thyroid  as  a 
clearly  defined  elongated  body,  IjHag  against  the  ventral  wall  of 
the  pharynx. 

By  this  time  great  advances  have  been  made  in  the  developmeut 
of  the  thyroid  and  of  the  ciliated  grooves.  Pig.  56  is  a  transverse 
section  a  short  distance  anterior  to  the  thyroid.  It  shows  the  spinal 
cord  (gp.a),  notochord  (cA.),  body  wall  (6.to.),  etc.,  in  outline, 
while  the  cell  structure  of  the  pharynx  (phar.)  is  shown.  This 
section,  on  the  right  side,  passes  through  the  ciliated  groove  at  the 
]Kiiat  (l)  where  its  anteriorly  directed  ventral  branch  {y.c.g.,  on 
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Pig.  oc  shows  the  wide  separation  of  the  dorsal  and  ventral 
branches  of  the  ciliated  grooves,  so  that  the  two  dorsal  branches  are 
now  quite  near  together  at  the  mid-dorsal  line  (d.c.gr. ),  while  the 
two  ventral  branches  also  are  seen  to  approach  each  other  as  they 
pass  posteriorly  along  the  walls  of  the  pharynx  (v.c.^.).  The 
dorsal  grooves  continue  to  approach  each  other  gradually  as  they 
are  followed  posteriorly  until  they  are  separated  only  by  a  median 
ridge  of  ciliated  columnar  cells  (fig.  dd).  At  a  point  a  short  dis- 
tance anterior  to  the  thyroid,  the  grooves  disappear  and  the  medial 
ridge  continues  posteriorly,  though  diminished  in  height,  as  the 
ciliated  dorsal  ridge  (fig.  dk,  c.rf.r. ).  This  ridge  continues  to  the 
extreme  posterior  end  of  the  pharynx  and  enters  the  oesophagus,  of 
which  it  forms,  for  some  distance,  the  ciliated  dorsal  wall. 

The  ventral  grooves,  as  has  been  said,  approach  the  mid-ventral 
line  of  the  pharyngeal  wall  until  they  unite  and  lead  into  the  duct 
of  the  gland  (figs.  5e-i).  Posterior  to  the  opening  into  the  thyroid 
they  are  continued  on  the  floor  of  the  pharynx  as  a  single,  shallow, 
median  groove  (figs.  5j-k),  which  finally  disappears,  posterior  to 
the  thyroid,  as  a  groove,  but  continues  to  the  oesophagus  as  a  ridge 
of  thickened  epithelium.  In  an  embryo  cut  sagitally,  so  that  the 
pharynx  may  be  laid  open  and  exposed  from  above,  the  ciliated 
grooves  may  be  seen  easily  with  the  naked  eye,  and  still  more 
plainly  with  a  lens,  but  no  indication  of  grooves  or  bands  nmning 
from  the  dorsal  ciliated  ridge  to  the  ventral  groove  is  to  be  made 
out.  A  transverse  section  through  one  of  the  gill-arches  showed 
the  pre;«ence  of  very  fine  short  cilia,  but  their  arrangement  could 
not  be  made  out.  This  arrangement  of  ciliated  grooves  is  quite 
different  from  that  described  by  Willey  in  his  mteresting  book, 
Amphioxus  and  the  Ancestry  of  tlie  Vertebrates.  On  p.  168  he 
says :  *  *  These  grooves  curve  forward  and  upward  in  front  of  the 
gill-clefts  (after  the  obliteration  of  the  first  gill-pouches),  and  then 
proceed  backward  on  either  side  of  the  dorsal  middle  line  of  the 
pharynx  as  far  as  the  commencement  of  the  oesophagus.  Here 
they  appear  to  curve  downward  again,  and,  uniting  together,  extend 
forward  as  a  median  ventral  groove  to  the  posterior  lip  of  the  hypo- 
branchial  aperture.*' 

The  arrangement  of  the  ciliated  bands  and  grooves,  then,  is 
briefly  as  follows:  on  the  floor  of  the  pharynx,  beginning  at  or 
near  the  opening  of  the  oesophagus,  is  a  ridge  of  epithelium  on 
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which  uo  dlia  could  be  made  out.  This  ridge,  after  extending 
forward  for  a  very  short  distance,  becomes  changed  gradually  into 
a  shallow,  median,  ciliated  groove  that  continues  without  change 
to  the  duct  of  the  thyroid.  Just  anterior  to  the  duct,  the  ventnd 
ciliated  groove  splits  into  two  grooves,  which  separate,  gradually 
on  the  floor  of  the  pharynx,  and  near  the  extreme  anterior  end 
paae  upward  on  each  side  to  the  roof  of  the  pharyngeal  cavity. 
The  grooves  then  converge  as  they  pass  backward  until,  at  a  point 
anterior  to  the  front  end  of  the  thyroid,  they  unite  again  and 
form  the  median,  ciliated  dorsal  ridge  which  extends  backward  to 
the  leeoph^uB,  of  which  it  forms,  for  a  short  distance,  the  doreal 
wall. 

In  the  gland  itself  the  changes  begun  in  previous  stages  have 
been  carried  now  much  further.  The  cover  cells  (%»■  5e— ">,  d.l.) 
(Decklamelle)  have  shortened  until  they  form  a  sort  of  mem- 
brane, while  the  gland  cells  (figs.  5f--m,  g.l.)  have  greatly  elon- 
gated and  their  nuclei  now  lie  near  one  end.  The  gland  is  com- 
pletely divided  by  the  median  lamella  (figs,  6e~k,  m.l.)  from  the 
anterior  end  as  far  back  as  the  duct  From  the  duct  to  the  poste- 
rior end  (figs.  5i-k,  m.l.),  the  lamella  is  simply  a  partition  rising 
from  the  floor  of  the  gland  but  not  reaching  to  the  roof,  its  upper 
edge  being  swollen  for  a  considerable  distance  posterior  to  the  duct 
(figs.  5i-k,  m.l.).  The  lateral  in\'agination  is  very  deep  and 
important  in  determiQing  the  structure  of  the  oi^an.  Near  the 
anterior  end  (fig.  5e,  i.v. )  it  has  not  changed  greatly  from  the  con- 
dition in  which  it  was  at  the  last  stage,  but  as  we  pass  to  sections 
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been  pushed  in,  at  one  point,  by  the  lateral  invagination  (i.v. ). 
On  the  medial  side  of  this  oval  mass  of  oeDs,  lying  parallel  to  the 
median  lamella  (m./. ),  is  seen  a  double  row  of  nuclei,  the  lateral 
row  (n.  g.  L  )  apparently  having  been  separated  from  the  medial  row 
(n,fJ.),  The  nuclei  in  the  medial  row  become  the  nuclei  of  short 
columnar  cells  (fig.  5/,  /./.),  while  the  lateral  nuclei  remain  in 
the  gland  cells  proper  (fig.  5/,  gJ).  A  considerable  space  is  formed 
between  the  ciliated  cells  and  the  gland  cells,  which  becomes  con- 
nected with  the  lateral  invagination  (figs.  5/- A,  i.v. )  by  the  separa- 
tion in  the  centre  (at  the  end  of  the  line  n.gJ.j  fig.  5e)  of  the 
nuclei  of  the  lateral  row  (n.gJ,)^  and  the  joining  of  these  separated 
ends  with  the  nuclei  of  the  adjacent  sides  of  the  invaginated  double 
row  of  nuclei;  the  cells  above  (dorsal  to)  the  line  n,g  L  (fig.  be) 
joining  with  those  above  the  invagination  (t.v. ),  and  the  cells 
below  (ventral  to)  n.g.L  joining  the  cells  on  the  lower  side  of  the 
invagination.  In  other  words,  the  space  formed  between  the 
ciliated  cells  and  the  gland  cells  becomes  connected  with  the  exte- 
rior by  the  breaking  through  (between  the  short  parallel  lines  at 
the  end  of  the  reference  line  n.g.l.y  fig.  5e)  of  the  lateral  invagina- 
tion. The  nuclei  that  are  connected  by  the  short  black  lines, 
referred  to  above,  will  lie  hereafter  in  adjacent  gland  cells. 

The  result  of  these  changes  is  not  only  the  formation  of  a  dis- 
tinct layer  of  columnar  ciliated  cells  (fig.  5/,/./.),  but  also  the 
formation  of  four  groups  of  gland  cells  in  each  half  of  the  thyroid. 
Of  these  four  groups  of  cells,  two  are  large  and  have  reached 
nearly  1  heir  full  differentiation  at  this  stage  (figs,  oe-j,  g.r.);  the 
oiher  two  (figs,  be-j,  g.r'.)  are  still  very  small  and  undeveloi)ed, 
though  even  when  fully  developed  they  remain  somewhat  smaller 
than  the  first  formed  groups.  The  large  groups  of  gland  cells  are 
somewhat  fan-shaped,  when  seen  in  cross  section,  and  are  composed 
of  greatly  elongated  conical  cells,  whose  nuclei  lie  at  their  bases. 

On  account  of  the  great  difficulty  in  obtaining  gooil  preparations 
of  these  gland  cells,  as  before  mentioned,  many  series  of  sections 
hud  to  be  studied  before  any  conclusion  could  be  reached  as  to  the 
minute  structure  of  the  cell  groups.  The  pointed  ends  of  the  cells 
are  directed  toward  the  oi>oning  (o. )  of  the  crell  group,  and,  in  the 
later  stages  at  least,  are  usual ly  obscured  by  the  mass  of  secretion 
which  fills  any  space  there  may  be  in  the  centre  of  the  cell  group. 
In  practically  every  instance  there  was  a  small  protuberance  at  the 
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Opening  of  the  cell  group  (fig.  5g  and  fig.  6/,  p.s),  which  appeared 
to  be  a  small  mass  of  secretion  which  had  been  forced  out  of  the 
cell  group  by  the  contraction  of  the  gland  at  fixation.  There  was 
□o  secretion  found  in  any  other  part  of  the.  gland,  which  fact 
could  be  explained  only  by  supposing  that  the  secretion  was  carried 
away  as  taet  as  it  was  formed,  by  the  cilia.  As  seen  in  Ag.  6/  (a 
camera  drawing  of  a  section  of  the  next  ett^,  magnified  92t> 
diameters),  the  opening  of  the  cell  group  is  covered  over  by  a 
membrane  which  is  continuous  with  the  membrane  from  which  the 
cilia  arise.  As  this  membrane,  in  any  given  group,  may  be  fol- 
lowed without  a  break  through  a  long  senes  of  sections  and  the 
protuberance  of  secreted  matter  seen  in  each  aectiou,  it  is  difficult 
to  see  how  the  secretion  gets  on  the  outer  side  of  the  membrane, 
unless  it  passes  through  a  series  of  holes  in  the  membrane  that, 
when  filled  as  they  are  with  secretion,  are  too  minut«  to  be  seen, 
even  under  a  magnification  of  1200  diameters. 

In  fig.  6/  may  be  seen,  just  under  the  basement  membrane,  a 
number  of  triangular  condensations  of  the  cell  substance  on  each 
side  of  tbn  opening.  These  inverted  cones  were  seen  in  a  number 
of  sections  that  happened  to  be  stained  in  just  the  proper  way,  but 
no  explanation  of  tbeir  presence  suggested  itself. 

Roughly  speaking,  each  half  of  the  thyroid  may  be  considered 
to  be  made  up  essentially  of  two  large  and  two  small  cylinder  of 
gland  cells,  each  cylinder  extending  the  whole  length  of  the  gland 
(fig.  5e,  gr.  andyr". ).  The  small  cylinders  {gr'.}  are  as  yet  so 
rudimentary  that  they  can  scarcely  be  recognized  as  such,  but,  as 


1902.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  97 

have  almost  united,  being  separated  only  by  a  wedge-shaped  por- 
tion of  the  pharyngeal  floor.  They  are  deep,  and  so  narrow  that 
there  would  seem  to  be  but  little  room  for  ciliary  action.  The  cells 
lining  the  grooves  are  here  somewhat  shorter  than  the  other  cells  of 
the  pharynx,  whereas  more  anterior  sections  showed  the  reverse  to 
be  the  case,  as  was  mentioned  above  (fig.  5b-d), 

The  single  ciliated  chamber  (considering  one  side,  only,  of  the 
bilaterally  symmetrical  gland)  forms  about  three-fourths  of  a  circle 
(m.e.A.)  and  is  bounded  by  the  cover  cells  (d,L)  on  the  one  hand, 
and  by  the  ciliated  cells  (/./.)  on  the  other.  The  cover  cells  have 
become  so  much  flattened  that  they  form*  a  mere  membrane,  and 
their  nuclei  are  pressed  far  apart.  The  eiliated  cells  are  of  a  typical 
ciliated  columnar  form,  and  are  exposed,  at  their  ciliated  ends,  to 
the  cavity  that  has  been  described  as  the  ciliated  chamber,  and,  at 
their  basal  ends,  to  the  space  that  is  now  a  part  of  the  lateral  invag- 
ination (t.v.).  Several  large  blood  vessels  are  seen,  surrounded 
by  the  angular  mesoblast  cells,  and  on  each  side  of  the  thyroid, 
lying  close  to  the  body  wall,  is  a  large  longitudinal  muscle.  Before 
reaching  the  point  at  which  it  opens  into  the  th3nroid,  the  groove 
spreads  out  at  the  bottom  (fig.  dg,  p.)  and  resembles,  in  cross 
section,  an  inverted  letter  T.  The  cross  arms  of  the  T  turn  upward 
as  they  pass  further  backward  (fig.  dh,  p.)  until  they  are  closely 
pressed  against  the  vertical  part  of  the  T.  The  way  in  which  this 
curious  groove  opens  finally  into  the  thyroid  is  interesting.  A 
short  distance  back  of  the  point  represented  in  fig.  5^,  the  cells  of 
the  ciliated  and  cover  layers  are  interrupted  at  about  the  point 
marked  6.r.  (fig.  5A),  and  at  the  same  time  the  side  pouch  (p.) 
of  the  groove  (v.c.^. )  becomes  separated  from  the  groove  itself 
along  the  line  x-y  (fig.  5A).  By  the  union  now  of  the  medial 
end  (1.)  of  the  ciliated  layer  'vvdth  the  end  (1'.)  of  the  adjacent 
side  of  the  groove,  and  at  the  same  time  by  the  union  of  ends  2 
with  2'  and  3  with  3',  we  have  a  condition  represented  in  fig.  5i. 
The  end  (4)  of  the  cover  layer  unites  with  its  fellow  of  the  opposite 
side  of  the  gland  to  form  the  swollen  upper  edge  of  the  partition 
(m.  /. ,  fig.  5i)  mentioned  above.  By  a  careful  comparison  of  figs. 
oh  and  5i,  the  relationships  just  described  will  become  clear. 

In  fig.  5t  then  we  have  represented  a  section  passing  directly 
through  the  duct  of  the  gland,  and  we  see  that  the  secretion  from 
the  two  groups  of  gland  cells  {g.i\)  passes  out  of  the  gland  in  two 
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waye:  that  from  the  rentro- median  group  paoow  ioto  the  oentnl 
ciliated  chamber  (m.e.A.)  and  thence  directly  out  throa^  the  duot 
(v.e.g.^,  wbik  the  eecietioa  from  the  dorBo-Uteral  group  has  to 
paai  into  the  duct  through  the  aide  pouch  (p.).  Anterior  to  Ute 
duct,  the  dilated  cluunbers  (m.e.h.  and  /.e.A.)  being. one  (fig.  6/, 
m.e.h.'},  the  secretion  from  the  differ^it  groups  of  cells  may,  of 
oouTse,  paaa  out  either  way.  The  duct  is  inclined,  somewhat,  in  a 
poataro- ventral  direo^n  and  is  lined  with  ciliated  columnar  cells. 
The  point  at  the  end  of  the  line  1  (fig.  &t)  indicates  the  place  of 
unitMi  of  the  medial  part  (fig.  5A,  1.  )  of  the  ciliated  layer  with  the 
adjacent  side  (1'. )  of  the  deep  ciliated  groove  (v.e.g. ).  Beferraioe 
line  2  shows  where  the  lateral  part  (2)  of  the  cover  layer  joined 
the  outer  side  (2')  of  the  ciliated  pouch  (p.).  Reference  line  8 
indicates  the  point  at  which  the  lateral  part  (3)  of  the  dilated 
hiyer  joined  the  medial  side  (3')  of  the  dliated  pouch  (  p. ).  m.l. 
ie  the  median  lamella  formed  by  the  union  of  the  medial  portions 
of  the  cover  layers  (d.L  )  of  the  two  parts  of  the  gland ;  from  this 
point  it  ia  an  incomplete  partUion  all  the  way  to  the  posterior  end 
(rf  the  gland. 

■  Posterior  to  the  duct  (fig.  5j),  the  medial  portion  (1.)  of  the 
ciliated  layer  joins  its  fellow  of  the  opposite  side,  above  the  median 
lamella  (m./. ),  while  the  outer  part  (3)  of  this  layer  remains  con- 
tinuous with  the  outer  part  of  the  cover  layer.  By  this  arrange- 
ment the  lateral  invagination  {i.v. )  apparently  completely  separates 
a  lateral  from  the  central  part  of  the  gland,  as  has  been  mentioned 
before,  and  the  meeoblast  cells  are  found  between  the  two  divisions 
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triangular  in  cross  section,  and  is  partially  divided  into  two  chambers 
by  the  median  lamella  (m./. )  which  rises  from  the  middle  of  its 
ventral  wall.  Into  each  half  of  the  median  ciliated  chamber 
empty  one  of  the  large  and  one  of  the  small  groups  or  cylinders  of 
gland  cells.  The  smaUer  cell  group,  as  has  been  said,  at  this  stage 
is  still  in  a  rudimentary  condition. 

The  lateral  ciliated  chamber  (/.c.  A. )  is  cresoentic  in  cross  sec- 
tion, the  lesser  curve  of  the  crescent  being  formed  by  the  ciliated 
cells,  the  greater  curve  by  the  cover  cells.  Into  the  lateral  chamber 
empty  a  large  and  a  small  group  of  gland  cells.  Dorsal  to  the 
gland  are  the  two  large  blood  vessels  {art, )  and  close  above  these  the 
floor  of  the  pharynx,  with  the  ventral  ciliated  groove  (v. eg,),  now 
much  diminished  in  depth.  Fig.  5ib  is  of  a  section  near  the  poste- 
rior end  of  the  gland,  passing  through  the  upcurved  portion.  The 
reference  line  m,c,h.  begins  in  the  cavity  of  this  upwardly  bent 
part,  which  is  cut  through  at  the  point  where  it  is  continuous  with 
the  central  ciliated  chamber  of  the  gland.  A  section  just  anterior 
to  this  would  show  this  upper  space  as  a  separate  cavity.  Dohm 
savs  this  marked  bend  at  the  posterior  end,  as  well  as  the  less 
marked  one  at  the  anterior  end,  is  caused  by  the  growth  of  the 
gland  being  more  rapid  than  that  of  the  space  in  which  it  is  en- 
closed. 

The  lateral  portions  of  the  gland  at  the  point  represented  in  fig. 
oib  are  very  small.  The  central  partition  (m.l.)  is  still  present,  as 
seen  in  fig.  5/,  and  imperfectly  at  ?n./'.  in  fig.  5m.  The  ventral 
groove  ( V.  c.  g, )  and  dorsiil  ridge  ( c.  d.  r.  )  are  also  very  plainly  seen 
in  fig.  ok.  The  blood  vessels  are  followed  easily  and  are  usually 
filled  with  large  nucleated  cx^rpuscles.  In  the  last  two  sections 
{fi^,  ok  and  ol)  the  thyroid  has  diminished  in  size,  and  the 
arrangement  of  the  gland  cells  into  the  four  groups  can  be  recog- 
nizee! no  longer.  The  lateral  ciliated  chamber  is  reduced  to  a 
nearly  circular  cavity,  and  tlie  ventral  ciliated  groove  is  flattening 
out  gradually,  preparatory  to  changing  to  the  low  ridge  mentioned 
in  the  description  of  the  system  of  ciliated  grooves.  The  cilialed 
domal  ridge  is  very  prominent  and  partially  embraces  the  aorta  in 
its  folds.  The  cell  stnicture  of  the  bodv  wall  and  of  most  of  the 
pharyngeal  wall  is  omitted  in  these  a.s  in  most  of  the  preceding 
figures. 

In  the  foUowing  and  last  stage  of  development  (figs.  6a-/;),  tiie 
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glaod  has  apparently  reached  its  greatest  complexity,  as  the  only 
noticeable  change  from  the  preceding  and  much  younger  stage, 
except  increase  In  size,  is  the  remarkable  coiling  of  the  posterior 
end  of  the  gland,  caused,  Dohm  says,  as  has  been  previously  men- 
tioned, by  the  longitudiniU  growth  of  the  gland  being  more  rapid 
Ihan  the  space  in  which  it  is  enclosed.  The  larva  from  which  this 
stage  was  taken  had  reached  a  length  of  about  15  cm.,  and  a  cir- 
cumfereooe  of  about  2.5  cm.  in  the  re^oo  of  the  thyroid. 

Fig.  6j  is  a  ventral  view  of  the  anterior  end  of  a  larva  of  this 
stage,  the  ventral  integument  (6.10.)  of  which  has  been  dissected 
aloDg  the  mid-ventral  line  and  drawn  to  each  side,  so  as  to  expose 
the  thyroid  gland  ((%. ).  The  figure  shows  the  shape  of  the  gland 
as  seen  from  the  ventral  side,  and  also  its  relative  size  and  posilioo. 
The  cartil^inous  bars  (c.i.  )of  the  branchial-basket  are  also  shown, 
and  it  is  seen  that  the  large  mid-veutral  bar  divides  when  it  reaches 
the  post3rior  end  of  the  gland  into  two  lateral  bars,  one  of  which 
lies  close  to  each  side  of  the  thyroid  throughout  nearly  the  entire 
length  of  the  gland.  The  longitudinal  grooves  (ventral  and  lateral 
inva^nations)  are  quite  indistinct  because  of  the  mass  of  white, 
fibrous-looking  connective  tissue  which  now  surrounds  the  gland  od 
all  sides.  At  this  stage,  as  is  seen  in  fig.  6;,  the  gland  extends 
from  the  middle  of  the  first  to  the  middle  of  the  fourth  gill-pouch 
(g.p- ),  and  is  about  one-third  the  diameter  of  the  entire  pharynx. 
In  a  ventral  view,  the  coil  of  the  posterior  end  of  the  gland  does 
not  of  course  show,  but  at  each  end  is  seen  a  median  groove 
which  shows,  even  through  the  fibrous  envelope ;  these  grooves  are 
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the  gland  were  straightened  out  the  duct  would  then  be  consider- 
ably nearer  the  anterior  end.  By  comparing  fig.  6c  with  this  dia- 
gram, it  will  be  noticed  that  the  duct  is  now  a  longitudinal  slit 
instead  of  a  nearly  circular  duct,  the  lateral  growth  of  the  duct 
apparently  not  having  kept  pace  with  the  longitudinal.  Fig.  6k 
represents  the  actual  relative  longitudinal  but  not  vertical  dimen- 
sions of  the  duct.  The  actual  increase  in  size  of  the  gland  may  be 
appreciated  by  noting  that,  though  all  the  sections  were  drawn  with 
a  camera,  those  represented  in  figs.  56-/  are  enlarged  240  diame- 
ters, while  those  in  figs.  6a-i  are  magnified  only  90  times. 

A  section  through  the  anterior  end  of  the  gland,  passing  through 
the  point  marked  a,  fig.  6 A;,  is  represented  in  fig.  6a.  The  chief 
difference,  besides  that  of  size,  between  this  section  and  the  corre- 
sponding one  of  the  preceding  stage  (fig.  5/)  is  in  the  complete 
development  of  the  cell-groups  (f^r'. ),  which  in  the  preceding  stage 
were  quite  small  and  undeveloped.  We  have  now  in  each  gide  of 
the  gland,  which  is  exactly  bilaterally  symmetrical,  four  groups  of 
gland  cells,  the  groups  being  arranged  in  pairs,  one  pair  on  each 
side  lying  near  the  middle  line,  the  other  being  nearer  the  side 
(figs.  6e  and  k^  m,c,g,  and  Leg,).  This  arrangement  of  the  cell- 
groups  into  pairs  is  distinct  from  end  to  end  of  the  gland,  and  for 
convenience  they  will  be  spoken  of  as  the  '*  median  "  and  '*  lat- 
eral'* pairs  of  cell-groups.  As  has  been  said,  the  groups  ^r'. 
never  reach  the  size  of  the  first  developed  groups  gr. 

The  ciliated  cells  have  changed  somewhat  since  the  preceding 
stage.  They  have  become  relatively,  as  well  as  actually,  more 
elongated  at  certain  parts  of  the  ciliated  layer,  while  at  other  places 
they  are  still  short  and  nearly  filled  with  their  large  oval  nuclei. 
The  nuclei  of  the  longer  cells  are  small  and  circular  in  outline,  and 
at  certain  places  seem  to  be  more  or  less  regularly  arranged  near  one 
end  or  other  of  the  cells,  while  at  other  places  there  is  no  apparent 
r^ularity  in  their  arrangement.  In  fig.  ^a^  the  short  cells  with 
large  nuclei  are  seen  on  either  side  of  the  slit-like  openings  (o. ) 
into  the  groups  of  gland  ceil?.  The  ciliated  grooves  (v,c.g.),  at 
the  point  where  this  section  is  cut,  are  still  some  distance  apart  on 
the  floor  of  the  pharynx,  and  are  not  noticeably  changed  from  their 
condition  in  the  preceding  stage.  They  are  separated  by  one  large 
and  two  small  folds  in  the  floor  of  the  pharynx,  which  seems,  at 
this  point,  to  be  very  irregular  in  outline,  probably  caused  partly 
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by  ehrinkage  at  fisatloa.  They  are  very  deep  and  narrow  and 
seem  tilled  completely  by  their  cilia. 

The  conaective  tissue  covering  (c.l.)of  the  thyroid,  spoken  of 
in  oooaectioQ  with  the  outward  appearance  of  the  thyroid,  is  seen, 
in  section,  to  form  a  thick  layer  enUrely  around  the  gland  and  to 
form  the  central  mass  of  median  lamella  (m.  I.  ).  It  also  forms  a 
thick  coating  around  each  branch  of  the  large  artery  which  Dohm 
calls  the  Pseudobrancliial  artery  (Spritzlocharterie)  (or(, ).  The 
targe  and  now  nearly  enclosed  space  (i.v. ),  formed  by  what  was 
called  the  "  lateral  !n^'ag!nation, "  is  more  or  leas  completely  filled 
by  a  sort  of  reticulated  tissue  with  scattered  nuclei.  This  reticu- 
lated tissue  also  fills  the  space  between  the  fioor  of  the  pharynx  and 
the  thyroid.  Numerous  small  blood  vessels  are  found  imbedded  in 
it,  both  in  that  which  fills  the  lateral  Inva^nation  and  in  that  which 
lies  between  the  gland  and  the  pharynx.  This  tissue  is  represented 
only  in  figs.  6a  and  6b,  but  the  fibrous  tissue  is  shown  in  all  the 
figures  of  this  stage. 

Fig.  66  represents  a  section  cut  a  short  distance  anterior  to  the 
duct,  at  the  point  6.,  fig.  Sk,  and  about  corresponds  to  fig.  5Aof 
the  preceding  stage.  The  ciliated  grooves  at  this  point  have  united 
to  form  a  single  deep  groove,  which  is  spread  out  at  the  bottom  to 
form  the  side  pockets  (p.)  described  in  the  preceding  stage.  The 
lateral  aud  median  pair*  of  celt-groups  have  approached  each  other 
until  their  adjacent  groups  are  nearly  or  quite  In  contact;  at  the 
same  time  the  ciliated  layer  {f.l.)  has  increased  somewhat  in 
length,  and  at  its  dorsomedian  angle  (at  the  end  of  the  lines/./.. 
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the  very  deep  ciliated  groove  shown  in  this  and  the  next  figure. 
The  arteries  (art. )  are  very  large  and  are  bound  closely  to  the 
g^and  by  the  connective  tissue  mentioned  above.  The  eaver  layer 
(d.  /. )  in  these  sections  is  reduced  to  such  a  thin  membrane  that 
it  is  often  difficulty  to  distinguish  it  from  the  connective  tissue  to 
which  it  is  closely  applied  throughout. 

A  section  passing  directly  through  the  opening  of  the  duct  into 
the  gland  is  represented  in  fig.  6c,  The  duct,  a  deep,  narrow  slit, 
is  lined  with  short,  ciliated  columnar  cells,  similar  to  the  shorter 
cells  of  the  ciliated  layer  spoken  of  above.  These  short  cells  lead 
quite  suddenly  into  the  long  cells  of  the  ciliated  layer  (/./.)• 

The  lateral  pair  of  ceU -groups  (Leg,)  is  now  entirely  distinct 
from  the  median  pair  (m,c,g.),  and  the  pocket  (p,)  by  which  the 
lateral  cell-groups  are  connected  with  the  duct,  as  before  explained, 
is  ccHitinued  to  the  extreme  posterior  end  of  the  gland,  the  two 
lateral  pairs  of  cell-groups  taking  no  part  in  the  posterior  coil  but 
continuing  back  of  this  for  some  distance  (figs.  6i  and  k). 

The  median  lamella  (m,L),  which  back  to  this  point  has  com- 
pletely divided  the  gland  into  two  parts,  is  from  this  point  merely 
a  tall  ridge  (fig.  6e,  m,l,)  projecting  upward  into  the  median  cili- 
ated chamber  (m,e,h, )  and  covered  by  the  cover  cells  (d.l, )  (Deck- 
lamelle)  of  the  two  median  pairs  of  cell -groups.  As  in  the  pre- 
ceding stage,  the  dorsal  edge  of  this  ridge  is  at  times  somewhat 
thickened.  Z' 

The  space  between  the  anterior  end  of  the  coil  and  the  duct  is 
short,  as  is  seen  by  fig.  6  k,  and  a  section  through  the  gland  in  this 
region  (fig.  6d)  differs  very  little  from  a  corresponding  section  on 
the  preceding  stage  (fig.  5;),  except  in  the  particulars  already 
pointed  out  for  the  anterior  end  of  the  gland.  The  median  ciliated 
chamber  (m.c.h.)  is  long  and  narrow  in  a  dorso-ventral  direction 
and  its  dorsal  part  is  made  up  of  the  shorter  form  of  ciliated  cells. 
The  lateral  ciliated  chamber  (l.c.h.)  is  also  much  more  extensive 
than  in  the  preceding  stage.  The  ciliated  groove  (v. e.g.)  is  seen 
above  the  gland  in  the  floor  of  the  pharjTix.  It  is  much  less  deep 
than  it  was,  just  anterior  to  the  duct,  and  remains  in  about  this 
condition  to  a  point  beyond  the  extreme  posterior  end  of  the  gland. 
There  is  still  a  considerable  space  between  the  thyroid  and  the  floor 
of  the  pharynx,  'which  space  is  filled  with  the  reticulated  tissue 
mentioned  above  and  shown  in  figs.  6a  and  66. 
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The  foUowiiig  four  sectioue  (fig?.  6e-A)  all  pasa  through  the 
coiled  posterior  end  of  the  gland,  at  the  poiots  indicaied  by  the 
CorreBpondlng  letters  in  fig.  Gk.  The  apparent  eoinplejtity  of  theee 
four  sections  will  be  made  plain  by  comparing  them  with  the  dia- 
grammatic lateral  view  of  the  gland  (fig.  6i).  lo  all  four  sections, 
what  we  have  calletl  the  lateral  iiaira  of  cell-groups  (Leg.)  remain 
the  same  and  may  be  recognized  by  their  long,  curved,  lateral 
ciliated  chambere  (l.e.h.). 

In  fig.  6e  the  median  pairs  of  cell-groupe  are  seen  in  a  mid- 
venlral  position  {m.c.g.)  as  they  are  followed  in  an  anterior-poste- 
rior direction,  again  in  a  midKlorsal  position  (m.c.g'. )  as  they  are 
followed  in  a  posterior -an  tenor  direction,  and  again  in  nearly  the 
centre  of  the  gland  at  m.c.g".  aa  they  are  followed  toward  the  pos- 
terior end  again,  Thia  is  eaaly  undersUxKl  by  noling  the  position 
of  the  line  e  in  fig.  Hk,  which  shows  that  the  section  is  cut  at  the 
point  where  the  posterior -anteriorly  direcle<l  part  of  tlie  median 
cell-groups  (m.c.j'. )  turns  ventralward,  to  pass  again  toward  the 
posterior  (m,e.y".).  The  central  ciliated  chamber  (m.e.A.)  is  thus 
seen,  in  this  section,  to  be  continuous  from  the  dor^  (m.e.g'.)  to 
the  middle  (m.e.g". )  jxisition  of  the  median  cell-groups.  The  gen- 
eral character  of  the  various  groups  and  layers  of  cells  remains 
about  the  same  in  all  four  of  these  sections,  so  that  it  will  be  only 
Dcceesary  to  apeak  of  their  position  anfl  arrangement  in  the  sections. 

The  nest  section  (fig.  6/.)  cuts  the  median  cell-groups  in  four 
places,  aa  ia  shown  in  fig.  (it — at  m.c.g.  in  the  anterior -posteriorly 
directed  portion,  at  m.e.ij'.  in  the  dorsal  jxisterior-aulerior  portion, 
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vious  sections,  and  is  divided  by  the  median  lamella  (mJ. ).  In  its 
dorsal  position  (m,c,g\)  it  is  a  large  chamber  undivided  by  a 
median  lamella.  In  the  middle  of  the  coil,  especially  in  the  posi- 
tion lettered  m,c,g"\  the  chamber  is  much  diminished,  apparently 
by  the  pressure  of  the  surrounding  whorls  of  the  coil.  By  remem- 
bering that  the  groups  m,e,g\  and  m,c,g"\  are  inverted,  as  a 
comparison  with  the  line/,  in  fig.  ^k  will  show,  it  will  be  seen  that 
the  gland  is  in  reality  no  more  complicated  than  it  was  further 
forward.     Nothing  further  need  be  said  of  this  section. 

Fig.  ^g  represents  a  section  cut  through  the  point  where  the 
posteriorly  directed  whorl  {m,c,g", )  turns  dorsalward,  to  pass  ante- 
riorly as  the  innermost  whorl  (m.c.^'". )  of  the  coil. 

Fig.  6  A  shows  the  most  posterior  of  the  four  sections  passing 
through  the  coil.  It  passes  through  the  point  where  the  median 
oell-groups  (m.c.g, )  make  their  first  bend  dorsalward  to  where  they 
turn  again  to  form  the  anteriorly  directed  whorl  (m.c.^'. ). 

As  has  been  previously  said,  the  lateral  cell-groups  (Leg.)  take 
no  part  in  the  posterior  coil  but  extend  for  a  considerable  distance 
posterior  to  the  coil,  somewhat  diminished  in  size,  and  gradually 
approach  each  other  until  they  are  in  close  contact. 

Fig.  6i  represents  a  section  taken  at  a  point  about  midway 
between  the  extreme  posterior  end  of  the  gland  and  the  posterior 
gurface  of  the  coil.  It  shows  the  two  pairs  of  lateral  cell  groups 
(l.e.g.)y  each  with  its  characteristically  curved  lateral  ciliated 
chamber  (/.c.A. ).  Just  posterior  to  the  coil  the  two  large  pseudo- 
branchial  arteries,  which  were  seen  on  each  side  of  the  gland  in  all 
the  preceding  sections  (figs.  6a-h,  art. ),  unite  to  form  the  one 
large  artery  seen  in  fig.  6i',  art.,  lying  between  the  gland  below  and 
the  ciliated  groove  above.  This  artery  is  very  large,  being  almost 
as  great  in  cross  section  as  the  end  of  the  thyroid  below  it.  The 
wall  of  the  phar}mx  is  separated  from  the  gland  by  a  comparatively 
small  space,  so  that  it  is  evidently  pushed  upward  by  the  large 
coiled  end  of  the  gland  and  sinks  down  again  just  behind  this  eleva- 
tion. The  groups  of  gland  cells  have  diminished  somewhat,  in  cross 
section,  but  they  are  not  greatly  diminished  even  at  their  extreme 
posterior  end. 

If,  as  Dohm  says,  the  coiling  of  the  posterior  end  of  the  thyroid 
gland  is  caused  by  its  longitudinal  growth  being  more  rapid  than 
the  growth  of  the  space  in  which  it  lies,  it  is  difficult  to  see  why 
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the  lateral  oell-groupe  have  not  taken  part  in  the  coil,  instead  of 
projecting  as  they  do  for  a  considerable  distance  posterior  to  the  oofl. 

Thb  Thyroid  asd  Salivary  GLANca  in  the  Adult  Lampbet. 

The  condition  of  the  thyroid  in  the  adult  lamprey  was  studied  in 
several  lai^  sea  lampreys  (PetromyKn  marinus)  taken  at  the  her- 
ring fisheries  of  the  Busquehanna  river,  and  in  a  couple  of  brook 
lampreys  (P.  branchialU)  from  Ithaca,  N.  Y, 

Wilhelm  Miiller  says'  that  the  thyroid  in  the  "  sesually  mature  " 
animal  extends  underneath  the  long  tongue  muscle  from  the  second 
to  the  fourth  gill-sac,  and  is  built  up  of  a  number  of  closed  follicles 
lined  with  intensely  brown-yellow  epithelium.  He  says  it  cannot 
be  mistaken  for  the  salivary  gland,  lying  under  the  eye  and  open- 
ing by  a  duct  into  the  mouth. 

A  study  of  serial  sections  of  a  couple  of  recently  transformed 
brook  lampreys  confirmed  Muller's  description  of  the  position  and 
anatomy  of  the  adult  thyroid,  but  careful  dissection  of  one  or  two 
adult  sea  lampreys,  and  even  sections  of  part  of  the  floor  of  the 
pharynx,  failed  to  show  any  trace  of  the  thyroid.  As  the  brook 
lampreys  were,  as  has  been  said,  only  just  transformed,  while  the 
sea  lampreys  were  killed  at  sexual  maturity,  it  is  possible  that  the 
thyroid,  which  is  ductless  and  a  mere  rudiment  in  any  case,  had 
nearly  or  quite  disappeared  in  the  older  animals.  As  is  seen  in  fig. 
10a,  the  thyroid,  which  in  the  younger  lan'al  stages  was  enormously 
large,  proportionally,  is  a  small  group  of  follicles  lined  with  col- 
umnar or  cuboidal  epithelium  (fig.  106).     It  is  surrounded  by  con- 
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The  gland  is  paired,  and  each  half  lies,  as  has  just  been  said, 
imbedded  in  the  tissue  of  the  corresponding  half  of  the  large, 
paired  basilar  muscle.  This  muscle  lies  in  the  floor  of  the  mouth 
and  pharynx  and  is  one  of  the  muscles  used  by  the  animal  in 
adhering  to  rocks  or  fish.  By  contraction  of  this  muscle  the  sali- 
vary gland  is  compressed  and  its  secretion  thus  forced  out. 

In  the  large,  adult  sea  lamprey  the  two  parts  of  the  basilar  gland 
are  easily  discovered  by  dissection,  lying  in  the  medial  sides  of  their 
corresponding  halves  of  the  basilar  muscle.  In  the  much  smaller 
brook  lamprey,  the  position  and  structure  of  the  basilar  gland  may 
be  made  out  by  stained  serial  sections  (figs.  9a  and  96).  Each  half 
of  the  gland  is  a  thin-walled  ovoidal  sac,  about  2  cm.  long  and 
8  mm.  in  cross  section,  in  the  sea  lamprey.  The  epithelial  cells  of 
the  walls  are  of  a  short  columnar  form,  and  the  walls  are  thrown 
into  numerous  irregularly  arranged  papillse  and  short  folds,  which 
project  into  the  cavity  of  the  gland  (figs.  9a  and  96). 

From  the  medial  side  of  the  gland,  a  short  distance  back  of  its 
extreme  anterior  end,  the  duct  leads  forward,  gradually  approaching 
its  fellow  of  the  opposite  side,  but  never  meeting  it,  to  open  into 
the  mouth  cavity  through  a  small  papilla.  Little  or  no  secretion 
was  seen  in  the  gland.  The  posterior  end  of  the  gland  is  separated 
from  the  first  gill-sac  by  a  distance  about  equal  to  the  space  occu- 
pied by  two  gill -sacs. 

Fig.  9a  represents  a  transverse  section  through  the  ventral  part 
of  the  body  of  an  adult  brook  lamprey.  The  large  basilar  muscle 
(6.m. )  is  seen  on  each  side,  between  the  body  wall  (b.w,)  below 
and  the  pharynx  (phar. )  above.  Imbedded  in  this  muscle  is  the 
basilar  or  salivary  gland  (b.g.)  whose  walls  are  thrown  into  irregu- 
lar folds  and  papillse,  as  has  been  mentioned. 

Fig.  96  is  anterior  to  9a  and  is  drawn  under  greater  magnifica- 
tion. One  side  only  of  the  gland  is  shown,  the  section  passing 
through  it  just  anterior  to  the  opening  of  the  duct  (d. )  into  the 
gland.  This  figure  shows  that  the  folds  in  the  wall  of  the  gland 
are  formed  by  invaginations  of  irregular  form  and  at  irregular 
intervals.  The  wall  of  the  duct  is  of  about  the  same  thickness  as 
that  of  the  gland,  but  is  not  thrown  into  folds.  The  duct 
diminishes  in  size  somewhat  as  it  passes  forward. 

As  no  trace  whatever  of  this  basilar  or  salivary  gland  could  be 
found  in  even  the  oldest  larvre  at  hand,  which  must  have  been  verv 
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nearly  ready  to  undei^  transformation,  though  eeveraJ  well  pre- 
served and  stained  series  were  examined,  it  seemed  possible  that  this 
gland  might  have  been  developed  from  the  anterior  part  of  the 
larval  thyroid,  or  from  the  pair  of  deep  ciliated  grooves  which  run 
forward  from  the  opening  of  the  thyroid  and  which  are  not  present, 
as  such,  in  the  adult  condition. 

The  similarity  in  the  secretion  and  function  of  the  larval  thyroid 
to  the  Becretion  and  function  of  a  salivary  gland  seems  to  support 
this  view. 

The  author  hopes,  with  the  aid  of  proper  material,  to  be  able  to 
prove  definitely  whether  or  not  there  is  any  relation  between  the 
larval  thyroid  and  the  salivary  gland  of  the  adult  Pelromyton. 
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Explanation  of  Lettering. 


a.hA.,  anterior  horizontal  lamella. 

aort.,  aorta. 

art.^  psendobranchial  artery. 

b.g.,  basilar  (salivary)  gland. 

b.m.,  basilar  muf^cle. 

hr.,  point  of  separation  of  ciliated 
and  of  cover  cells. 

b.w,,  body  wall. 

c.b.f  cartilaginous  bars. 

e.d.r.,  ciliated  dorsal  ndge. 

cA.,  notochord. 

c.t,f  connective  tissue  envelope. 

d,,  duct  of  basilar  gland. 

d.e.g.,  dorsal  ciliated  groove. 

dA.,  cover  cells  (Decklamelle). 

€.,  eye. 

f.U,  ciliated  cells. 

y.2.,  gland  cells  (Drusenlamelle). 

g.p ,  gill  pouch. 

gr„  primary  group  of  gland  cells. 

gr'.f  secondary  group  of  gland 
cells. 

i.e.,  lateral  invagination. 

{.,  loop  of  the  ciliated  groove. 

I  e.g.,  lateral  cell -group. 

2.C.A.,  lateral  ciliated  chambers. 

m.,  membrane  over  o. 

m.e.g.,  tn.e.g',,  etc.,  median  cell- 
groups. 

m.e.h.,  median  ciliated  chamber. 


mes.,  mesoblast. 

m,l.,  median  lamella. 

m.l'.f  extreme  posterior  end  of 
median  lamella. 

n.fl.,  nuclei  of  ciliated  cells. 

n.gl,,  nuclei  of  gland  cells. 

0.,  slit-like  opening  of  cell-groups. 

(BS.f  oesophagus. 

p,,  side  pouch  of  ventral  ciliated 
groove. 

phar.,  pharynx. 

p.h.L,  posterior  horizontal  la- 
mella. 

p.s,,  protuberance  of  secreted  mat- 
ter. 

s.,  secretion. 

sp.c,  spinal  cord. 

8to.^  stomodseun. 

thy.f  thyroid  gland. 

t,m„  tongue  muscle. 

U.I.,  upper  lip. 

«.,  velum. 

v.a.l,  2,  etc.,  1st,  2d,  etc.,  visceral 
arches. 

v.c  ,  visceral  clefts. 

t.c.g,,  ventral  ciliated  groove. 

aj-y.,  line  through^  which  the  sep- 
aration of  the  side  pouch  from 
the  ventral  ciliated  groove  takes 
place. 


Explanation  of  Plates  IV,  V,  VI,  VII. 
All  sections  drawn  with  a  Zeiss  Camera  Lucida. 

Fig.  la. — Larva  of  P.  planeri,  11  days  after  fertilization,  to  show  the 
external  appearance  of  the  larva  at  the  time  of  the  first  trace  of  the 
thyroid.     (Mag.  65  diam.) 

Fijr.  16- — Transverse  section  of  12-day  larva  of  P.  planeri,  through  the 
anterior  end  of  the  thyroid,  just  anterior  to  the  openinj^  into  the  pharynx. 
Shows  the  gland  as  a  circular  cavity  lined  with  columnar  cells,  lying 
under  the  digestive  cavity.     (Mag.  325  diam.) 

Fig.  le. — Transverse  section  posterior  to  fig.  lb,  through  the  anterior 
part  of  the  opening  of  the  thyroid  into  the  pharynx.      (Mag.  325  diam.) 

Fig.  2a. — Transverse  section  through  the  extreme  anterior  end  of  the 
thyroid  of  a  14-day  P.  planeri.     (Mag.  325  diam.) 

Fig.  2b. — Transverse  section  posterior  to  fig.  2a,  but  anterior  to  the 
opening  of  the  gland  into  the  pharynx.  Shows  beginning  of  lateral 
invagination.     (Mag.  325  diam.) 

Fig.  2€. — Transverse  section  posterior  to  fig.  26,  through  the  anterior 
part  of  the  opening  of  the  gland  into  the  pharynx.     (Mag.  825  diam.) 

Fig.  2d. — Transverse  section  posterior  to,  fig.  2c,  through  the  posterior 
part  of  the  opening  of  the  gland  into  the  pharynx.     (Mag.  325  diam.) 

Fig.  2e. — Transverse  section  through  the  gland,  posterior  to  the  open- 
ing into  the  pharynx.     (Mag.  325  diam.) 
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1  Ihrougli  the  liebd  of  a  IS-day  P.  platuri, 
„  B  median  plane  of  tho  tbjroid  and  somewhat 
to  one  side  of  the  centre  of  the  stomodffium.  Shows  the  beglnniiiK  gland 
as  an  evagination  of  the  floor  of  the  pharynx.  The  anterior  ana  poste- 
rior horizontal  lamellffi,  which  finally  separate  the  gland  from  the 
phuyni,  are  Just  beginning  to  be  formed.     (Uag.  &3C  d^m.) 

(Figs.  4-7  are  laken  from  Ihe  material  obtained  at  Ithaca,  N.  T.,  and 
are  therefore  either  of  the  lake  or  of  the  brook  lamprey,  or  perhaps  of 
both.) 

Fig.  4a.— Transverse  section  through  the  anterior  end  of  the  thyroid, 
passing  throngh  Ihe  extreme  posterinr  edge  of  the  vertical  lamella. 
Shows  begianlDg  of  diSerentiatiou  of  cells  into  "gland"  and  "cover" 
cells.    <MaK.S4Udiaro.) 

Fig.  4i.— Transverse  secUon  posterior  to  fig.  4a,  cutting  the  gland  Jost 
anterior  to  the  duct,  and  showing  the  llrst  trace  of  the  ciliat^  groove. 
(Uag.  240diBm.)  ■ 

Pig,  4c, — Transverse  section  near  the  posterior  end  of  the  gland,  pos- 
terior to  the  duct  and  lo  the  lateral  invaginations,     (Mag,  240  diam.) 

Fi^.  5a. — Lateral  view  of  the  head  of  a  9  mm.  larva,  to  show  the 
relative  size  of  the  thyroid  gland  and  Its  portion  In  relation  to  the  gill- 
arches,  etc,     (Drawn  from  Uie  living  animal  under  a  magnification  of  60 

Fig.  66. — Transverse  section  through  the  head  of  a  larva  of  Filromjf- 
ion,  anterior  to  the  thyroid,  through  the  point  where  (on  the  richt  side) 
Vbe  ciliated  groove  turns  from  the  doraal  toward  the  ventral  slae  ot  the 
pharynx.  The  seciion  cuts  exactly  through  the  end  of  the  loop  on  the 
right  Bide,  but  somewhat  posterior  to  Ihia  point  on  the  left  side,  (Hag. 
a«)dUm,) 

Fig.  5e. — Transverse  section  a  sliort  distance  posterior  to  fig.  66  lo 
show  how  the  dorsal  branrhea  of  the  ciliated  grooves  approach  each 
other,  on  the  roof  of  the  pharynx,  as  they  pass  toward  the  postenor  ;  and 
the  same  for  the  ventral  branches  on  the  fioor  of  the  pharynx,  (Hag. 
MO  diam.) 

Pig.  M. — Transverse  section  posterior  to  flg.  5e  and  Just  anterior  to  the 
gland.  Shows  the  dorsal  ciliated  grooves  separated  only  by  a  ridge  of 
cells,  which,  a  short  distance  f\irther  toward  the  posterior,  becomes  the 
ciliated  dorsal  ridge.  The  ventral  grooves  also  are  seen  nearer  together. 
(Hag,  240  diam.) 

"       "        ""  -■        -,  ....  r  end  of  llie  thyroiil. 
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Fig.  6». — TransTerse  section  throuffh  the  opening  of  the  dnct  into  the 
cOiated  groove.  Shows  that  the  median  ciliated  chamber  opens  directly 
into  the  deep  ciliated  groove,  while  the  lateral  ciliated  chambers  open 
into  the  ciliated  groove  through  the  side  pouches  noticed  in  the  last  two 
preceding  figures.  The  lateral  invaginations,  from  this  point  to  the  pos- 
terior end,  olvide  the  gland  into  three  distinct  parts,  a  median  and  two 
lateral  parts.  The  median  lamella  is  no  longer  a  complete  partition  and 
shows  a  decided  swelling  on  its  dorsal  edge.     (Mag.  2MU)  diam.) 

Fig.  5j. — Transverse  section  a  short  distance  posterior  to  the  opening 
of  the  duct.  The  ciliated  groove  is  still  present  but  much  diminished  in 
depth.     (Mag.  240  diam.) 

Fig.  5ib. — Transverse  section  posterior  to  fig.  5;,  passing  through  the 
beginning  posterior  coil.  Shows  the  now  broad  and  shallow  ciliated 
groove  close  to  the  top  of  the  gland,  and  ciliated  dorsal  ridge  on  the  roof 
of  the  pharynx.     (Mag.  240  diam.) 

Fig.  5Z. — Transverse  section  through  the  extreme  posterior  end  of  the 
gland.     (Mag.  240  diam.) 

Fig.  5m. — A  horizontal  section  through  the  thyroid,  showing  the 
extent  of  the  complete  median  lamella,  the  relative  position  of  the  vis- 
ceral arches,  etc.     (Mag.  240  diam.) 

Fig.  6a. — Transverse  section  through  the  anterior  end  of  the  thyroid 
of  a  10  cm.  larval  Petromyzon,  All  four  groups  of  cells  are  now  Mly 
developed,  and  the  gland  has  increased  ereatly  in  size,  as  is  shown  by 
the  fact  that  figs.  6a-m  were  magnified  240  diameters,  while  the  larger 
figs.  ^Or-i  were  magnified  only  90  times.  This  figure  about  corresponds 
to  Fig.  5«  of  the  preceding  stage. 

Fi^.  66. — Transverse  section  posterior  to  fig.  6a  and  just  anterior  to  the 
opening  of  the  duct.  Corresponds  to  fig.  5A  of  the  preceding  stage. 
(Mag.  90  diam.) 

Fig.  6c. — ^Transverse  section  through  the  duct  of  the  gland.  Corre- 
sponds to  fig.  5»  of  the  preceding  stage.  The  lateral  ciliated  chambers 
are  much  more  extensive  than  in  the  preceding  stage.     (Mag.  90  diam.) 

Fig.  6d. — Transverse  section  just  posterior  to  the  duct.  Corresponds 
Xo  fig.  5;  of  the  preceding  stage.     (Mag.  90  diam.) 

Figs.  6«-A. — Transverse  sections  through  the  coiled  posterior  end  of  the 
gland,  cut  in  the  planes  indicated  in  fig.  6A;.     (All  mag.  90  diam.) 

Fig.  6i. — Transverse  section  through  the  thyroid,  posterior  to  the  coiled 
posterior  end  of  the  gland,  to  show  the  manner  in  which  the  lateral  pairs 
of  cell-groups  extend  for  some  distance  behind  the  coiled  median  cell- 
proups.  The  pseudobranchial  arteries  are  seen  in  this  section  as  a  single 
laree  vessel.     (Mag.  90  diam.) 

Fig.  6;. — Ventral  view  of  the  head  of  a  15  cm.  larva,  with  the  ventral 
integument  drawn  to  each  side  to  expose  the  thyroid  ^land.  The  relation 
of  the  gland  to  the  bars  of  the  branchial  basket  is  shown.  (Mag.  3 
diam.) 

Fig.  6Ar. — Diagrammatic  lateral  view  of  the  thyroid  tcland,  recon- 
structed by  measurement  to  show,  more  or  less  accurateley,  the  longi- 
tudinal relationships  of  the  various  parts  of  the  gland.  The  dotted  lines 
indicate  the  planes  through  which  the  sections  (figs.  6a-i)  pass. 

Fig.  6^ — Section  through  the  opening  of  one  of  the  cell-groups, 
highly  magnified  to  show  details  in  structure.     (Mag.  925  diam.) 

Fig.  7.— -Larva  of  a  stage  between  those  represented  in  figs.  5  and  6. 
About  2J  cm.  in  length. 

Fig.  8a. — Transverse  section  through  the  pharynx  and  anterior  end  of 
the  thyroid  in  Amblystoma,  showing  the  latter  as  a  deep,  ciliated  groove 
in  the  floor  of  the  former.     (Mag.  240  diam.) 

Fig.  8ft. — Transverse  section  posterior  to  fig.  8a,  showing  the  thyroid 
as  an  enclosed  tube  lined  with  cilia.     (Mag.  240  diam.) 
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Fig.  So. — Transverae  section  through  the  Teatrel  hiilf  of  the  he&d  of 
an  aault  bnxik  lamprey,  to  Bbow  the  position  and  relative  size  of  tha 
paired  salivarj  or  builsr  glaad.    (Hag.  about  17  diam.) 

FifF.  9A.— Transverse  section  tbroagb  one  side  of  the  salivary  or  bullar 
gland  and  its  dnct,  jaat  anterior  to  the  opening  of  the  latter  Into  the 
formeT.     (Mag.  SO  diam.) 

Fig.  IDa. — Transverse  section  through  the  ventral  half  of  an  adult 
brook  lamprev,  cutting  through  the  fourth  gill-tace,  to  show  the  position 
and  relative  size  of  the  thyroid  glaud,     (Hag,  80  diam.) 

Fig.  iOb. — Transverse  section  through  the  thyroid  at  abon'  the  piano 
of  the  section  represented  in  flg.  10a.     (Hag.  430  diam.) 
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March  4. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Thirty  persons  present. 

A  paper  entitled  *  *  Karyokinesis  and  Cytokinesis  in  the  Matura- 
tion, Fertilization  and  Cleavage  of  Crepidula  and  other  Gastro- 
pods," by  Edwin  G.  Conklin,  Ph.D.,  was  ordered  to  be  printed  in 
the  Journal. 

The  death  of  Francis  W.  Lewis,  M.  D. ,  a  member,  was  announced. 

The  Neurofibrillary  Theory  and  its  Bearings  upon  Localization 
of  Function  in  the  Nervous  System. — Dr.  Charles  K.  Mills, 
after  referring  to  the  correlation  of  nerve  energy  with  the  other 
forms  of  physical  energy,  spoke  of  the  reception  and  differentia- 
tion of  stimuli  by  peripheral  end  organs,  and  the  manner  in 
which  the  neurofibrils  or  their  elementary  constituents  transmit 
nervous  impulses,  holding  that  the  elementary  fibrils  in  which  is 
stored  neural  energy  not  only  conduct  or  transmit  nervous  im- 
pulses, but  by  means  of  the  special  manner  in  which  they  are 
arranged  in  the  nerve  centres  as  well  as  in  the  periphery,  deter- 
mine the  intensity  and  character  of  the  discharge.  He  regarded 
the  fibrillary  coils  and  bimdles  as  representing  a  complicated  in- 
duction apparatus.  Localization  of  function  is  brought  about  by 
means  of  special  arrangements  of  intracellular  and  intercellular 
neurofibrillar}'  coils  and  plexuses  in  the  particular  regions  called 
centres. 


March  11. 
The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Eleven  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : 
'*  The  Germination  of  the  Seeds  of  Carapa  guianensis  Aubl.," 

by  John  W.  Harshberger,  Ph.D. 

'*  Revision  of  the  Japanese  Viviparidse,  with  Notes  on  Melania 

and  Bith}Tiia,''  by  Henry  W.  Pilsbry. 
8 


114  PBOCEEDINQB   OP  THE   ACADSklT   OP  [H«nl^ 

March  18. 

Mr.  Lewi8  Woolman  in  the  Chair. 

Eight  petBODs  preeent. 

The  death  of  Carlos  Berg,  a  correspondent,  was  nnnouaoed. 


March  25. 
Mr.  Charles  Morris  in  the  Chair. 
Nineteen  persons  present. 

Papers  under  tbe  following  titles  were  presented  for  publication : 

"  A  CollectioD  of  Mnmmale  from  Sumatra,  with  a  Review  of  the 
Genera  Tardigradus  and  Tragulus,"  by  Witnier  Stone  and  J.  A. 
G.  Rehn. 

"  Mammab  Collected  by  Dr.  W.  L.  Abbott  in  the  Region  of 
tbe  Indragiri  River,"  by  GcrrittS.  Miller,  Jr. 

Miss  Madeline  Dahlgren  was  elected  a  member. 
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BBVISIOH  OF  JAPANESE  yiYIPABIDJB,  WITH  NOTES  ON  MELANIA 

AND  BITHYNIA. 

BY   HENRY   A.    PIL8BRY. 

My  work  on  these  groups  has  been  based  largely  upon  material 
supplied  by  Mr.  Y.  Hirase,  of  Kyoto,  Japan. 

VlViPARIDiB. 

The  Viviparidce  of  Japan,  so  far  as  their  appearance  in  the  field 
of  literature  is  concerned,  are  involved  in  mind-destroying  chaos. 
This  has  been  due  partly  to  the  intrinsici  difficulty  of  the  subject, 
but  chiefly  to  a  failure  on  the  part  of  authors  to  correctly  identify 
the  older  Oriental  species.  Mr.  T.  Iwakawa,^  of  Tokyo,  has  pub- 
lished a  lucid  essay  upon  the  subject,  in  which  the  natural  divisions 
or  species  are  for  the  first  time  correctly  set  forth.  Owing,  how- 
ever, to  the  fact  that  he  used  the  names  for  the  species  given  by 
Kobelt*  (as  there  is  probably  no  library  in  Japan  sufficient  for  the 
verification  of  the  German  author's  statements),  the  nomenclature 
adopted  by  Iwakawa  requires  revision.  This  implies  no  criticism 
of  the  Japanese  naturalist's  admirable  essay.  The  source  whence  his 
nomenclature  was  drawn  was  tainted;  but  the  names  aside,  his  grasp 
of  the  facts  of  nature  was  sound. 

Pseudo-Japanese  species. 

In  my  opinion,  the  following  species  do  not  occur  in  Japan : 

Paludina  oxytropis  Benson,  Journal  of  the  Asiatic  Society  of  Bengal, 
V,  1836,  p.  745,  type  locality  Sylhet.  Figured  in  Conchologia 
Indica,  PI.  76,  fig.  5,  and  Conch.  Iconica,  fig.  9. 

-f  P.  pyramidata  v.  d.  Busch  in  Philippi,  Abbildungen,  etc.,  I,  p. 
118.  PI.  1,  figs.  3,  4  (1844).     Type  locality,  Bengal. 

JPaludina  ingalUiana  Lea,  Proc.  Acad.  Nat.  Sci.,  1856,  p.  110.  Fig- 
ured in  Observations  on  the  Genus  Unio,  etc.,  XI,  p.  74,  PI.  22, 
fig.  9.     Type  locality,  Siani.     Not  P.  ingalUiana  Reeve  ! 

I  am  satisfied  that  those  who  will  compare  aulhentic  specimens  of 

*  Notes  on  the  Paludina-species  of  Japan,  in  Annotattones  Zoologica 
Japonenses,  I,  Part  3,  pp.  83-92,  PI.  V,  1897. 

*  Fauna  Molluscorum  Extramarinorum  Japonice,  Frankfurt,  1879. 
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Ihese  species,  or  in  their  absence  the  figures  referred  (a  above,  will 
agree  with  me  that  no  Bpecimene  referable  lo  either  of  them  have 
been  made  known  from  Japan. 

Vivipara  tUlmaphora  BourgnigDat,  Rer.  et  Mag.  de  Zool.,  Mans 
1882,  PI.  «,  Am.  7,  8;  SplcP.  Malac.  p.  185,  PI.  10,  flgs.  7,  8. 
Type  locality,  Pekin,  China. 

While  cloee  to  the  Japanese  V.  malleolus  (Rve. ),  this  epeciw 
differs  in  ile  comparatively  longer  spire  and  smaller  aperture.  It 
seems  to  me  related  to  V.  leeythoide*  (Bens.).  Its  introduction 
into  the  Japuiese  list  was  due  to  the  ihree  spiral  punctured  lines, 
which  etelttuiphora  baa  in  common  with  several  other  species. 

Japanese  tpeeiet. 

With  the  above-mentioned  Continental  species  out  of  the  way, 
we  find  the  following  described  from  Japan: 

Paludina  Mitriea  Oould,  1859. 
Pabidina  japonica  v.  Mart.,  1860. 
Paludina  lata  T.  Mart.,  1860. 
Paludina  malUata  Reeve,  1863. 
Paiudina  dbbraiata  Reeve,  1863. 
Pl^dina  niteni  Reeve,  186S. 
Vwipara  tclaUri  Fraueafeld,  18S6. 

Of  these  seven  names,  three  or  four  stand  for  species ;  the  others 
being  synonyms  or  varieties. 
Tlvipanu  mallMtu  (BMTe).   PI.  IX.  Att.e.  7. 

Faludina  maUeata  Reeve,  Conch.  Icon.,  Vol.  XIV.  PI.  S,  fig.  25 

(February.  1868). 
Paludina  Mrtviata  Reeve,  Conch.  Icon  ,  Vol.  XIV,   PI.  S,  fig.  26 
■■  ■  .  1HH:1). 
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usually  occur  in  the  next  species,  though  specimens  "  often  present 
hammered -like  sculpture  on  the  surface,*'  hence  the  name 
malUaius, 

Mr.  Iwakawa  has  traced  this  species  from  the  Province  Mutsu,  at 
the  north  end  of  Nippon,  to  the  middle  Riukiu  Islands.  Mr. 
Hirase  sends  specimens  from  the  islands  also.  Fig.  6  represents  a 
specimen  from  Kagoshima,  Satsuraa.  Fig.  7  is  from  a  very  smooth 
and  glossy  shell  from  Okinawa. 

Thb  species  is  more  globose  than  the  Chinese  V,  stelmaphara, 
the  tube  enlarging  more  rapidly,  producing  a  lower  spire  and 
larger  aperture. 

Palitdina  kda  y.  Martens  {Malah  Bldtt.y  VII,  45),  described 
from  a  specimen  or  specimens  collected  by  Siebold,  and  not  figured, 
is  a  glossy  form  with  some  puncture-lines,  as  in  the  smooth  form  of 
V.  malleatm.  The  type  has  6  whorls,  and  measures  alt.  23,  diam. 
21  mm.  The  last  whorl  is  distinctly  angular.  I  think  this  is 
likely  to  prove  to  be  a  form  of  V,  maileaiua.  If  so,  the  name 
has  priority. 

ViTipamf  japoniom  (v.  Martens).   PL  IX,  flg.  l. 

PaltUlina  japonica  v.  Mart.,  Malakozoologische  Blatter,  YII,  1860, 
p.  44.     Keeve,  Conch.  Icon.,  fig.  13.     Kobelt,  t.  c,  p.  120,  PI.  11, 

fig.  1. 
Paludina  oxyiropis  vat.  japonica  Iwakawa,  t.  c,  p.  88,  PI.  5,  fig.  17. 

Paludina  oxytropis  var.  sclateri  Iwakawa,  t.  c,  p.  89,  PI.  5,  flg.  14. 
Large,  pyramidal,  dark  olive-green  and  glossy.  The  earlier 
whorls  are  encircled  by  two  keels,  later  becoming  mere  angles,  and 
then  usually  disappearing  on  the  last  whorl  or  two.  There  may  also 
be  some  oblique  malleation  in  places.  The  last  whorl  is  obscurely 
angular,  the  angle  darker.  There  are  no  puncture-lines,  as  in 
F.  mallecAxiSy  though  theie  are  fine,  subobsolete  spiral  strise.  The 
specimen  figured  is  from  Oraaki,  Yaniashiro.  The  type  locality  is 
not  known,  the  specimens  brought  home  by  Siebold  being  merely 
labeled  Japan. 

TiTipams  japonioai  var.  iwakawa  nov.    PI.  IX,  fig.  3. 

Pialudina  oxytropis  Bens.,  Kobelt,  t.  c,  p.  123,  PI.  11,  figs.  6,  6a, 

(exclusive  of  synonymy). 
P.  oxytropis  Bens.,  Iwakawa,  t.  c,  p.  88,  PI.  5,  figa.  12,  13.     Not 

Paludina  oxytropis  Benson,  an  Indian  species  belonging  to  an 

appreciably  difi*ercnt  group  ! 

Differing  from  V,  japonicus  chiefly  in  the  persistence  in  adult 
shells  of  the  keel  at  the  periphery,  giving  the  shell  *  *  the  shape  of  a 
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double  cone, ' '  and  the  greater  prominence  of  several  spiral  cords  or  , 
angles  above  and  below.  Iwakawa  has  abundantly  proven  that 
this  fonn  inteigrades  perfectly  with  the  typical  V.  japonicus — a  fact 
manifest  in  the  series  before  me.  He  holds  also  that  it  intergrades 
with  the  form  called  "  P.  tclaUri"  by  Kobelt,  but  which  is  far 
from  being  the  typical  V.  sclateri  of  Frauenfeld.  He  also  gives 
reasons  for  believing  that  this  carinate  form  "  represents  the  ances- 
tral species  whence  the  several  varieties  have  arisen."  It  seems  to 
be  confined  to  the  northern  third  of  Nippon,  so  far  as  esialing  data 
show.  Tj'pes  of  var.  iwakatoa  are  from  Furukawa,  Rikuzen,  No, 
80,639  CoU.  A.  N.  S.,  from  No.  61  of  Mr.  Hinuw's  collection. 

I  have  not  yet  seen  specimens  of   the  form  called  telateri  by 
Iwakawa.     It  occurs  in  the  same  area  as  var.  iu-akatEa,  and  so  far 
as  we  know  not  in  southern  Nippon,  where  the  true   V.  edaleri 
and  where  Kobelt's  eelaieri  live. 
VlTipmnu  hlltrioni  [Gould).    PL  IX.  flg.  G. 

J^ludina  hi$triea  GId.,  Proc.  BobIod  Soc.  N.  H..  VII.  p.  41  (Jnne, 
1859);  Olla  Conch.,  p.  100. 

fPaludina  niteni  Reeve,  Concb.  Icon.,  fig.  ."iO  (April,  1863). 

The  shell  is  umbilicate,  pyramidal,  bro^vaish-green,  and  glossy 
when  clean.  There  arc  no  puncture- lines,  though  faint  spiral 
strim  exist.  The  whorls  are  carinate  at  the  perii)hery,  the  keel 
usually  projecting  above  the  sutures,  but  reduced  to  a  mere  low 
cord  on  the  last  whorl.  A  well-grown  specimen  measures,  alt.  31, 
diam.  21  mm.  Figured  epecimeu  is  from  Kagoshima,  8atsuma. 
VMpurnt  Nlatarl  Frauenreld.   PI.  IX.  Bg.  *. 
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So  far  as  we  now  know,  its  area  of  distribution  does  not  overlap 
that  of  the  carinated  form  of  V.  japonicus.  Mr.  Iwakawa  writes : 
"  This  excellent  si)ecies  has  hitherto  been  known  only  from  Lake 
Biwa,  to  which  I  will  now  add  two  more  localities :  Lake  Suwa  in 
Prov.  Shinano,  and  Nagoya  in  Prov.  Owari,  on  the  strength  of 
specimens  contained  in  the  Imperial  Museum.*'  **  In  the  north- 
eastern provinces  of  Hondo  I  could  not  obtain  a  single  specimen  of 
this  species,  in  spite  of  my  efforts  to  collect  during  the  excursion  of 
last  summer.  It  is  very  desirable  to  ascertain  its  range  of  distribu- 
tion in  middle  Japan  and  also  in  the  southwestern  provinces,  where 
it  probably  also  occurs.  * ' 

Paludina  sclateri  of  Kobelt's  Fauna  seems  to  be  an  ecannate 
form  of  this  species.     It  is  far  from  being  typical  sclateri. 

MELANIIDJB. 
Melmnia  reiniana  var.  hidaohieniU  nov.    PI.  IX,  fig.  2. 

Shell  moderately  slender,  greenish-yellow  above,  the  last  whorl 
olive-brown  under  a  blackish  incrustation.  Whorls  strongly  con- 
vex, sculptured  with  strong,  slightly  curved  ribs,  rather  wide-spaced, 
11  or  12  on  the  penultimate  whorl,  those  on  the  last  whorl  becoming 
smaller  and  closer,  not  extending  below  the  periphery ;  the  whole 
surface  sculptured  with  spiral  lirse,  about  15  on  the  last  whorl,  those 
below  the  periphery  continuoiLs,  those  above  more  or  less  obsolete 
between  the  longitudinal  rib.<,  conspicuous  ujKJn  them. 

Length  23,  diam.  9,  length  of  aperture  Sh  mm.  ;  6  whorls 
remaining. 

Jjength  20,  diam.  9,  length  of  aperture  9^  mm.  ;  4^  whorls 
remaining. 

Manabe,  Prov.  Hidachi  (Mr.  Y.  Hirase).  Types  No.  80,680 
Coll.  A.  N.  S.,  from  No.  145  of  Mr.  Hirase's  collection. 

This  form  has  quite  convex  whorls,  while  they  are  flat  in  M. 
mulligranosa,  Tiie  ribs  are  i-trong,  esix^cially  above,  as  in  a  strongly 
markeil  GoniohaaU  pllcifera,  and  the  spirals  of  the  base  are  numer- 
ous and  equal.  M,  muUlfjranosa  Bttg.  is  a  species  closely  related 
to  M.  niponica  Smith,  and  like  that,  known  only  from  the  neigh- 
borhooil  of  Lake  Biwa,  while  the  present  form  is  from  Hidachi 
province,  on  the  east  coast  northward  from  Tokyo  Bay.  It  is  far 
more  strongly  sculptured  than  M.  reiniana,  which  is  clearly  only  an 
extreme  form  of  M.  libertina.     The  somewhat  complex  relationshiiw 
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of  thU  group  of  species  may  be  roughly  expressed  in  a  diagram, 
thus: 

Few  and  course  spirals ; 
strongly  plicate : 


Many  spirals ;  folds  obsolete  :  boninensia 

M.  hidachieiuii  m  thus  to  be  regarded  as  a  modification  of  the 
libertina  stock  parallel  to  mulligranom,  without  direct  geneUc 
connection  with  the  latter,  il.  libertina  var,  plieoea  is  a  central 
or  intermediate  form,  whence  modification  in  the  direction  of 
stronger  folds  and  in  the  opposite  direction  of  weaker  and  then 
complete  loss  of  folds  has  taken  place. 
KeUiiia  Ubntiika  vu-  Utifnnu  pov.   Pi.  IX.  fig.  »- 

Shell  wide,  with  comparatively  short,  conic  spire  and  produced 
base;  evenly  striated  throughout  or  with  the  middle  smoother, 
without  a  trace  of  longitudinal  folds ;  olive  or  brown. 

Length  33,  diam.  15,  length  of  aperture  17  mm. 

Mino,  SettBU  (Mr.  Y.  Hirase). 
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Simoda  (or  Shimoda)  is  at  the  southern  end  of  the  Izu  peninsula  and 
**  Ousima  "  is  Oshima,  a  large  island  northeast  of  Okinawa,  in  the 
"  Riukiu  Cun^e.*'  There  is  also  an  Oshima  (Izu-no-Oshima)  at 
the  mouth  of  the  Sagami  Sea,  one  of  the  ' '  Seven  Islands  of  Izu. ' ' 
The  name,  meaning  *'  big  island,"  is  somewhat  common  in  Japan. 
M.  reiifera  Tryon  is  a  rather  small  form  of  libertina,  with  some- 
what coarse  spirals  but  no  folds.  M,  hakodadiensis  Hartman  is 
normal  libertina  with  even  and  rather  fine  spirals.  The  types  of 
both  are  before  me.  M.  boninensis  Lea,  of  which  two  of  the  origi- 
nal lot,  given  by  Lea,  and  several  collected  by  Mr.  S.  Yoshiwara, 
lie  before  me,  is  a  dwarfed  island  form  of  the  libertina  stock,  dis- 
tinct by  its  small  size  and  somewhat  attenuated  contour.  It  has 
erroneously  been  referred  to  a  separate  section  of  the  genus  by 
some  authors. 

AMNIOOLIDiB. 

Bithynia  striatola  Tar.  japoxiioa  PiUbry.    PI.  IX,  figs.  9, 10, 11, 12. 
These  Proceedingi  for  1901,  p.  405. 

Figs.  9,  10,  11  are  from  specimens  of  the  type  lot,  from 
Manabe,  Hidachi.  Fig.  12  Is  the  smoothest  specimen  of  a  series 
from  Osaka. 

The  operculum  has  a  distinctly  spiral  nucleus  in  this  species. 
This  feature  has  twice  been  made  the  basis  of  generic  distinction, 
but  I  prefer  to  retain  the  species  in  Bithynia  until  a  thorough  study 
can  be  made  of  the  opercula  of  the  group.  Probably  several  stocks 
have  independently  changed  from  the  spiral  to  the  concentric  type.* 

EXPLANATION  OP  PLATE  IX 

Fig.  1. —  Viviparus  japonicus  v.  Mart.     Omaki,  Yainashiro. 
Fig.  2. — 3felania  hidaehiensis  Pils.     Manabe,  Hidachi. 
Fig.  3. —  Viviparus  japonicus  var.  Twakawa  Pils.     Furukawa,  Rikuzen. 
Fig.  4. —  Vtviparus  sclateri  Ffld.     Near  Kyoto. 
Fig.  5. —  Viviparus  histricus  Old.     Eagoshima,  Satsuina. 
Fig.  6. —  Viviparus  malleatus  Rve.     Kagoshima,  Satsuma. 
Fig.  7. —  Viviparus  malUatus  Rve.     Okinawa,  Riukiu  Islands. 
Fig.  8. — Melania  libertina  var.  latifusus  Pils.     Mine,  Seltsu. 
Figs.  9,  10,  11. — Bithynia   striatula    var.  japonica    Pils.      Manabe, 
Hidachi. 
Fig.  12. — Bithynia  striatula  var.  japonica  Pils.     Osaka. 

*  Dr.  O.  von  Mollendorff  has  referred  B.  striatula  to  the  genus  Fossa- 
rulus  Neumayr,  and  has  discussed  the  status  of  Pere  Heude's  Chinese 
species  in  a  paper  which  came  to  hand  since  the  above  was  written. 
Annuaire  du  Alusee  Zoologique  de  V  Academic  ImperiaU  des  Sciences  de 
St.  Pettrsbourg,  VI,  1901,  Binnen-mollusken  aus  West-china  und  Central- 
asien,  p.  101  (1902). 
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THE  OEBKINATIOir  OF  THE  BEEDS  OF  CABAP&  OCUnEHSIS  Anbl. 
BY  JOHN   W.    HARSHDBRGER,    PH.D. 

The  geuua  Carapa  (nat.  ord.  MeHaeeie)  comprises  a  number 
of  tropical  forest  trees  with  pinnate  leaves  aud  flowere  borne  in 
few-  or  many-flowered  axillary  panicles.  The  following  species  of 
Ihe  genus  are  recognized  by  the  Index  Keweusis,  vis. :  Carapa 
guianemi*  Aubl.  from  Guiana  and  tropical  Africa;  C.  molutxentU 
Lam.  from  the  Alalay  archipelago;  C.  niearaguensia  C.D.O. 
from  Central  America;  C.  proeera  D.C.  from  Asia  and  tropical 
Africa ;  C  »uriname)uU  Aliq.  from  Guiana.  Carapa  moliuxeiina 
is  a  maogrovc,  and  Karsten  has  removed  this  species  from  the  genus 
Carapa,  placing  it  under  the  generic  name  Xyloearpus. 

The  fruits  of  the  plants  of  Ihe  genus  Carapa  are  spherical  or 
ovoid  capsules,  thick,  woody,  moslly  warted,  ojiening  by  [«ptifragal 
<iehigcence  into  five  valves.  The  seedu  are  lai^,  thick,  angular, 
with  woody  brown  seed-coate  (PI.  VIII,  f.gs.  1,  '2,  3,  6).  The 
food  substaucc  in  the  form  of  endosijerm  is  wanting,  and  the 
cotyledons  are  thick  and  confer  ruminate  (fig.  8a).  The  only 
illustrations  of  the  fruits  and  seeds  of  this  genus,  ns  far  as  the 
writer  has  been  able  to  a.«oerraiu,  are  those  published  by  Engler 
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leave  the  seed  aiid  become  aerial.  The  cotyledons  of  Wal^ura 
piscidia  Roxb.  are  fleshy,  remaining  in  the  seed.  The  first  pair  of 
opposite  leaves  are  reduced  to  small  brown  scales,  the  third  to  the 
sixth  are  small,  oval,  emarginate  and  entire.  The  seventh  to  the 
ninth  are  much  larger,  oval,  emarginate  and  entire.  Engler  and 
PrantP  illustrate  the  germination  of  the  seeds  of  a  species  of 
Xylaearpus  (Carapa  moluccenm) ,  the  illustration  being  copied  from 
a  paper  by  Karsten.*  From  the  figure  (H),  it  would  appear  that 
the  cotyledons  remain  enclosed  in  the  seed,  the  hypocotyl  being 
thick  and  fleshy.  The  radicular  part,  from  which  the  secondary 
roots  arise,  is  swollen  and  bulb -like.  The  first  twelve  pairs  of 
leaves  are  opposite  and  scale-like.  The  stem  arises  from  the  point 
where  the  hypocotyl  emerges  from  the  seed.  The  following  descrip- 
tion of  the  germination  of  the  seeds  of  Carapa  guianensis  Aubl. 
from  material  obtained  in  July,  1901,  at  Castleton,  Jamaica,  and 
preserved  in  two  per  cent,  formalin,  is,  therefore,  given  as  in  part 
a  contribution  to  the  biology  of  the  order  Meliacece, 

The  capsule  of  this  plant  is  large,  about  the  size  and  shape  of  a 
cocoanut.  It  is  ridged  with  four  prominent  warty-looking  ridges 
which  come  together  in  a  heavy  apical  protuberance. 

There  are  four  valves,  thick  (^  ingh)  and  woody,  separating 
from  each  other  from  the  base  upw-ard  to  the  apex.  The  capsule  is 
fille<l  with  angular  seeds  (figs.  1,  2,  3,  4,  6),  with  a  smooth  or 
slightly  wrinkled,  brown  outer  seed-coat.  Ten  or  a  dozen  of  these 
large  seeds  are  snugly  packed  away  inside  the  woody  fruit  walls. 
Germination  begins  after  the  capsule  has  dehisced  and  while  the 
fruit  still  lies  upon  the  surface  of  the  ground  beneath  the  parent 
tree.  The  seeds  start  to  germinate  (fig.  6)  before  they  fall  out  of 
the  capsule,  and  later  they  are  held  in  place  by  the  intricately 
woven  mass  of  secondary  roots  which  grow  in  all  directions  be- 
tween the  closely  wedged  seeds.  The  stem  elongates  some  four  to 
six  inches  and  emerges  from  the  interior  of  the  partially  opened 
seed  vessel  between  the  slightly  sprung  edges  of  the  valves  (figs. 
4,  5).  All  of  the  seeds  of  a  single  capsule  may  germinate  in  sitVy 
and  the  complex  of  roots  makes  it  a  rather  diflicult  matter  to  sep- 
arate the  seeds  from  each  other  after  germination  has  once  begun. 
It  would  seem  that  the  seeds  lose  their  vitality  more  or  less  quickly 

■Englbr  and  Prantl,  Die  naturlichen  Pflamenfam.,  Ill,  4,  279. 
*Kar8TEN,  BihUotheca  Botanica,  XXII,  21,  Pis.  7  and  8. 
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if  allowed  to  remun  for  some  time  in  a  dry  place.  Some  seeda  that 
were  left  in  a  cool  but  dry  room  begaa  to  lose  water  and  to 
decrease  in  weight,  bo  that  it  eeema  that  immediate  germination  ia  a 
means  of  insuring  the  perpetuation  of  the  species. 

The  period  of  germination  is  gone  through  quite  rapidly.  The 
seeds  sprout  quickly  and  in  about  a  month's  time  the  plants  are  H 
foot  high  with  several  well -developed  pinnate  leaves  of  a  rich,  gloesy 
green  color  (fig.  9).  The  seeds  are  about  an  inch  to  an  inch  and 
a  half  in  diameter  with  sharp  angular  edges  (figs.  1,  3).  They  are 
tetrahedra,  with  one  of  their  faces,  that  applied  to  the  rounded 
interior  of  the  capsule,  with  a  spherical  curvature  (fig.  3).  The 
seed-coate  are  woody  and  about  ^  inch  thick.  The  interior  of  the 
seed  is  filled  up  with  the  fleshy  conferruminate  cotyledons,  which 
are  of  a  yellowish -white  color  in  section  (fig.  8o).  The  parenchy- 
matous cells  of  the  cotyledonary  masses  are  large,  with  compara- 
tively thin  ceil  walls.  Sections  of  the  cotyledonary  tissue  treated 
with  glycerine  cleara  the  material  and  lozenge-shaped  crystalloids 
are  seen  imbedded  in  the  protoplasm  of  the  cells  (fig.  86).  Other 
sections  treated  with  chloroform  and  then  with  iodine  show  these 
crystalloids  quite  clearly  by  the  brownish -yellow  hue  that  they 
take,  the  protoplasm  staining  a  bright  yellow  color.  At  first  it 
was  thought  that  globoids  were  present  because  of  the  aggregated 
rounded  masses  found  in  the  cells  that  were  treated  with  alcohol. 
The  application  of  chloroform  and  ether  showed  these  masses  to 
be  oily  in  character.  The  oil  dissolves  readily  in  the  chloroform, 
but  tiirdijy  in  IJio  ether.      Iq  some  old  Mcd.J,  here  and  lliere,  paren- 
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coat,  with  the  lifting  off  of  flaky  pieces  (figs.  4  and  5).  The 
tegmen  is  also  broken  through  by  the  knob- like  protruding  por- 
tion of  the  embryo  (figs.  4,  5).  The  radicle  first  protrudes  as  a 
roughened  thick  tubercular  mass  about  one-fourth  of  an  inch  long, 
and  from  this  arise  six  to  ten  secondary  roots  (fig.  4).  The 
plumule,  which  points  away  from  the  tip  of  the  i-adicle,  lies  in  a 
cup-shaped  depression  formed  by  the  swollen  petiole-like  bases  of 
the  confemiminate  cotyledons  (figs.  7,  8a).  It  is  about  two-fifths 
of  an  inch  long.  The  base  of  it  appears  as  a  small  knob  through 
the  slit  left  between  the  bases  of  the  cotyledons.  The  hypocotyl  is 
about  one-fourth  of  an  inch  long.  As  the  radicle  grows  out  and 
down,  the  plumule  straightens  out  by  first  assuming  a  U-shaped 
form  (figs.  8,  8a).  Later  it  becomes  straight  and  grows  upright. 
The  radicle  of  Carapa  guianensis  does  not  assume  the  rounded,  tuber- 
like form  of  that  of  the  mangrove  plant  (^Xylocarpus  granatum 
Koen.,  Carapa  moluccensia  Lam.),  figured  and  described  by  Kars- 
ten,  nor  does  it  show  the  horizontal  aerating  roots  which  develop 
vertically  horn -like  upgrowths  with  numerous  lenticels  for  breathing 
purposes.  The  germination  of  the  seeds  of  these  two  species  is 
somewhat  similar.  The  greatest  difference  lies  in  the  formation  of 
tuber-like  radicle  and  the  pneumatodes  in  Carapa  inoluccerma,  the 
latter  being  developed  as  an  adaptation  to  the  conditions  of  a 
littoral  life  and  growth  in  the  water.  Carapa  gulanejuis,  a  land 
plant,  in  not  possessing  these  structures  during  germination,  shows 
that  it  is  more  primitive  than  the  tree  of  mangrove  habit  which 
lives  with  its  roots  submerged. 

The  stem  of  the  seedling  rapidly  elongates,  bearing  at  first  closely 
appressed  scale  leaves  (fig.  10).  After  a  time,  there  arises  a  pair 
of  opposite,  abruptly  pinnate,  bijugate  leaves;  the  stem  becoming 
woody  at  the  base.  Then  succeed  a  pair  of  sub-opposite  leaves 
which  are  large  and  raonojugate.  Each  leaflet  has  a  swollen  pul- 
vinus-like  base.  The  succeeding  leaves  are  bijugate ;  each  leaflet 
has  a  pulvinus  and  thick  dark-green  blade  about  three  inches  wide 
and  five  inches  long. 
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EXPLANATION  OF  PLATE  Till. 

Flf.  1. — SMe  view  of  seed  of  Oarapa  guiaatniit  Aubl. 

Pig.  8. — Idem,  eai  Tiew  of  aeed. 

Fig.  8.— Seed  of  tetrahednl  form  from  centre  of  the  capsule. 

Fig.  4. — Seed  with  cracked  >eed-coal8  and  protruding  radicle. 

Fig.  6. — Seed  allowing  roots,  radicle.  Iijpacotjl  and  atem  papilla  (p). 

Fig.  5a. — Loagitudinal  sectio::  of  the  lower  part  of  the  embryo. 

Fig.  e.—Seed  which  haB  just  started  to  tf< 

"'-  "—Seed  that  has  gcr-' "  ' ■ 

r  bent  ends  of  the  t'  ,   . 

Fig.  8. — Seed  in  natural  view,  showing  stem  bent  in  U-shaped  manner 
and  the  radicle. 

Fig.  8a. — Longitudinal  section  of  seed  and  embryo,  showiag  BoluUoa 
of  the  reserve  food. 

Fig.  86. — Several  parenchyma  cells  from  ungermlnated  seed,  showing 
protoplasm  and  crystalloids. 

Fig.  B. — Plantlet  somewhat  advanced. 

Fig.   10.— Plant  Independent  of  reserve  food ;    cotyledonary  scan 
shown  at  (a). 
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A  COLLECTION  OF  MAMMALS  FBOM  SUMATRA,  WITH  A  BEVISW  01 
THE  OENEBA  NYCTICEBUS  AND  TBAOULUS. 

BY   WITHER   STONE   AND   J.  A.  G.  REHN. 

The  Academy  of  Natural  Sciences  of  Philadelphia  has  recently 
received,  through  the  generosity  of  Mr.  Alfred  C.  Harrison,  Jr., 
and  Dr.  H.  M.  Hiller,  a  valuable  zoological  collection  from  Suma- 
tra, which  was  made  by  them  during  their  exploration  of  the  island, 
from  August  to  November,  1901. 

The  mammals  contained  in  this  collection  form  the  basis  of  the 
present  paper.  The  authors  are  also  indebted  to  the  U.  S.  National 
Museum  for  the  privilege  of  examining  certain  specimens  in  con- 
nection with  their  study  of  the  genus  NyctieebiLSf  the  material 
having  been  loaned  by  Mr.  Gerrit  S.  Miller,  Jr. ,  Assistant  Curator 
of  Mammals. 

The  Harrison  and  Hiller  collection  comprises  sixty-five  speci- 
mens, secured  mainly  at  Goenong  Soegi,  Lampong  District,  at  an 
elevation  of  less  than  500  feet,  and  partly  in  the  highlands  of 
Padang  Bovenland,  at  Batu  Sangkar,  Tanah  Datar,  1,500  to  3,000 
feet. 

Bus  Tittatns  Mull,  and  Schl. 

Su8  vittaiui  Mull,  and  Schl.,  Vech.  I.  p.  172.  Pis.  29  and  32,  fig.  5. 

Two  head  skins  and  skulls,  male  and  female,  loaned  for  exam- 
ination by  Dr.  Hiller  appear  to  belong  to  this  species. 

Trmgnlns  napn  (Cut.). 

Moschus  napu   (F,  Cuvier),    Hist.    Nat.   dcs  Mam.,    IV,   livre  37, 
November,  1822. 

Three  specimens,  Goenong  Soegi,  Lampong  District,  October- 
November,  1901.  These  agree  very  well  with  the  figure  in  the 
Higt.  Nat,  des  Mam,;  the  color  of  the  dorsal  surface,  the  limbs 
and  the  sides  agreeing  very  closely,  the  only  difference  being  the 
presence  of  a  well-defined  transverse  gular  bar  which  is  absent  or 
else  very  faintly  defined  in  the  figure. 
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Tragnlm  kutohil  (B«fflc«). 

1893.  ifotehui  kantha  Raffles,  Trane.  Linn.  Soc.  LoDdon,  XIII,  p, 
263. 

The  relationship  and  Bynoajrmy  of  this  species  are  diMueeed 
below.  There  ia  oae  ekin  in  the  collection  from  Goenong  Soegi, 
Lampoug  XMetrict. 

Revi»u>n  of  the  Oenut  Tragufvt. — The  consideration  of  the 
proper  specific  appellation  for  the  above  species  has  led  to  a  study 
of  the  nomenclature  of  the  entire  genus,  the  results  of  which  are 
given  below.  The  synonymy  of  the  Chevrotains  has  long  been  in- 
tricately involved,  although  Blanford  in  his  Mamvtah  of  Britith 
India  has  simplified  it  to  a  considerable  extent.  The  main  faults 
with  his  revision  are  his  failure  to  recognize  two  apparently  well- 
marked  species  and  hia  misapplication  of  the  jMrne  javanime. 

Exclusive  of  the  new  forms  recently  described  by  Mr.  G.  8. 
MUler,  Jr.,  which  are  accompanied  by  such  detailed  diag;Doses  and 
exact  localities  that  they  can  easily  be  identified,  there  seem  to  be 
six  distinct  species  of  Tragulut  from  the  Indo- Malay  region.  These 
may  be  considared  in  groups  as  follows : 

(1)  The  mottled  T.  meminna  Erxl.,  about  which  there  is  no  con- 
fusion. 

(2)  T.  ttankt/anvt  Gray,  which  is  equally  distinct. 

(3)  The  "  Napu,"  the  largest  of  the  group,  and  the  one  called 
by  Blanford  and  other  authors  "  T.  napu." 

(4)  Three  small  species  which  Blanford  unites  under  the  name 
"  T.  javanicu»." 
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length  of  the  upper  canines  (equal  to  the  incisors)  indicates  a 
female,  then  he  says,  **  Die  Farbc  ist  braunrothlich.  Der  Bock 
.  .  .  .  ist  grosser  als  das  Thier,  und  hat  weisse  Seiten  streifen,  die 
der  Lange  nach  laufen/' 

Taken  altogether  there  seems  little  doubt  that  he  had  a  female  of 
the  *  *  Napu '  *  and  a  female  of  the  smaller  Chevrotain  of  Java. 
The  former  from  its  larger  size  he  regarded  as  the  male,  and  the 
white  stripes  could  easily  be  accounted  for  by  the  whitish  mottlings 
and  lighter  bases  to  the  hairs  on  the  sides  of  the  "  Napu,"  which 
produce  the  appearance  of  irregular  stripes  when  the  skin  is 
wrinkled  or  the  hair  disturbed,  and  contrast  strongly  with  the  uni- 
form coloration  of  the  sides  of  the  smaller  species. 

If  this  view  be  accepted,  the  name  T,  javanicus  Osbeck  will  have 
to  be  applied  to  the  "  Napu,*'  as  the  whole  of  Osbeck' s  description 
applies  to  the  **  Buch  ''  or  larger  of  his  specimens.  This  view  we 
propose  to  follow. 

If,  on  the  other  hand,  it  is  claimed  that  Osbeck's  description  is 
not  sufficiently  clear  to  refer  it  to  a  definite  species  it  will  neverthe- 
less preclude  the  use  of  the  later  javanicus  Gmelin,  since  Osbeck 
certainly  described  some  species  of  Chevrotain.  The  larger  animal 
(the  **  Napu'')  will  then  be  known  as  T.  napu  Cuvier  and  the 
smaller  one  as  T,  pelandoc  (Ham.  Smith).  His  description  *  and 
reference  to  the  plate  of  the  **  Pygmy  Musk"  in  Shaw's  Natural- 
ids*  Miscellany,  I,  PI.  Ill,  seem  to  sufficiently  indicate  the  small 
Javan  Chevrotain,  but  the  further  description  given  by  Blyth' 
leaves  no  doubt  about  the  animal  that  he  had  in  view. 

WTiether  the  ''Napu"  of  Java  is  identical  with  that  of  Sumatra 
we  are  unable  to  say,  but  from  the  tendency  it  has  to  vary  in  each 
island,  as  shown  by  G.  S.  Miller's  recent  papers,  it  seems  hardly 
likely,  and  we  prefer  to  use  Tragulus  napu  Cuvier  for  the  Sumatran 
animal,  leaving  T.  javanicus  Osbeck  for  the  Javan  form.  Should 
they  prove  identical  the  latter  name  of  course  must  prevail. 

Having  disposed  of  the  name  javanicus  and  the  two  species  upon 
which  it  has  been  bestowed,  we  come  to  the  consideration  of  the 
relationship  of  the  three  small  Chevrotains  which  are  united  under 
**  Tragulus  javanicus''  in  Blanford's  work.  The  Javan  species  we 
have  already  shown   must  be  known  as    Tragulus  pelandoc  Ham. 


*Vide  Griff..  Anim.  Kingdom,  IV,  p.  66,  1827. 
*Proe.  As,  8oc,  Bengal,  1858,  p.  277. 
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Smith.  The  Sutntttrsn  animal,  the  Moaekat  kanehil  of  Rafflea, 
§eeinB  from  apecimeiiB  before  uh  to  be  perfectly  diatmct.  It  u  well 
described  by  Raffles*  and  by  Blyth,'  and  can  always  be  diBtin- 
guished  by  the  fact  that  the  two  dark  stripes  on  the  throat  are 
joined  together  anteriorly  while  in  T.  pelandoe  they  are  separate, 
never  forming  a  complete  '\.  The  third  species  which  Blanford 
has  apparently  failed  to  recognize  as  distinct  is  the  Tragulut  rufS- 
venter  of  Gray*  an  animal  resembling  T.  kanehil  in  pattern  of 
markingfl,  but  of  a  very  different  color,  being  very  bright  tawny 
with  neariy  the  whole  of  the  belly  distinctly  fulvous.  Gray  attrib- 
utes this  species  with  a  query  to  Malacca  and  the  Indian  Peninsula, 
while  a  specimeD,  No.  642  Coll.  Acad.  Nat.  8ci.,  acquired  many 
years  ago,  is  simply  labeled  "  India." 

The  following  table  will  give  an  idea  of  the  relationship  of  the 
several  species — exclusive  of  those  recently  described  by  Mr.  Miller: 

a. — Body  spotted,  chin  and  throat  hairy,       .     .     .      T.  memintui, 
b. — Body  not  spotted,  chin  and  longitudinal  strip  between  the  rami 
of  the  mandible  neariy  or  quite  naked. 
I. — Larger,  length  25  ins.  or  more. 

_a'.-— Color  above  brilliant  orange -rufous,  hurs  tipped  with 
black  from  the  shouldera  back,  a  black  median  lon- 
gitudinal stripe  down  the  face  and  a  dark  line 
from  the  eye  to  the  nose.  Hair  on  neck  above  and 
below  coarse  and  rough.  Diagonal  orange  Imes  on 
lower  neck  broad  and  united  posteriorly  by  a  trans- 
verse band,  forming  a  triangle  open  at  the  apex,  a 
pale-buff  band  down  centre  of  belly,  branching 
n„l  u.  \\k  hi^-.-.  of  the   lirjiks  .      .       r.  ^hnhjnnuM. 
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o'. — Sides  of  neck,  diagonal  stripes  and  back  nearly  the 
same  color,  top  of  head  darker  and  a  strongly 
marked  black  longitudinal  stripe  on  the  nape  from 
the  occiput  to  the  shoulders,  where  it  shades  into  the 
general  color  of  the  back.  Diagonal  stripes  on  the 
neck  united  anteriorly  as  well  as  at  the  base,  making 
a  complete  triangle,  a  slender  brown  median  stripe 

between  the  forelegs, T.  kanchil. 

h\ — Similar,  but  sides  of  neck  and  diagonal  stripes  on  lower 
throat  distinctly  gray,  contrasting  with  the  yellow- 
brown  of  the  back,  darker  nape  band  obsolete,  and 
diagonal  stripes  always  separated  anteriorly, 

T,  pelandoe, 
cf,  -  Very  different,  and  smallest  of  the  group.  Prevail- 
ing color  dark  orange- rufous,  most  of  the  hairs  with 
black  tippi  producing  a  rich  brown  appearance  on 
back  and  top  of  head ;  stripe  on  nape  black,  in 
sharp  contrast  to  the  sides  of  the  neck ;  diagonal 
stripes  orange-rufous  mingled  with  black-tipped 
hairs  joined  anteriorly  and  posteriorly,  leaving  only 
a  narrow  white  median  stripe,  a  transverse  rufous 
band  at  the  base  of  the  mandible;  middlle  of 
belly  uniform  light  orange-rufous,  leaving  only 
the  inside  of  the  flanks  and  a  spot  on  each  side 
at  the  base  of  the  forelegs  white,  .      T.  fulviventer. 

Tngnlni  meminna  (Erxl.)- 

17T7.  Moschus  meminna  Erxl.,  Syst.  Rej;.  An.,  p.  823. 
1843.  Meminna  indiea  Gray,  List  Mam.  Brit.  Mus.,  p.  172. 

Hab, — Peninsular  India  and  Ceylon. 

Tragulni  stanleyaniiB  (Gray). 

1836.  Moschus  Stanleyanus  Gray,  Proc.  Zool.  See,  p.  65. 

Hab, — Malacca,  Java. 

Trmgnliu  javaniouB  (Osbeck). 

1765.   Certnis  javanieus  Osbeck,  Reise  nach  Ostindien  und  China,  p 

357. 
1858.   Tragulu%  f meatus  Blylh,  Jour.  As.  Soc.  Beng.,  XXVII,  p.  278. 
1843. .  Tragulus  javanicus  Gray,  List.  Mam.  Brit.  Mus.,  p.  173. 

Hab, — Java. 

Trtgnlni  napa  (F.  Cuv.). 

1822.  Moichua  napu  F.  Cuv.,  Hist.  Nat.  Mam..  PI.  329. 

1822.  Atoschus  javanicus  Raffles,  Trans.  Linn.  Soc,  XIII,  p.  262. 

Hab,  — Sumatra. 
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Tragnlo)  ptlamtoa  (Unm. Smith), 

1827.  ifoichtia  Pilaiidoe  Kaio.  Smitli,  Griff.,  inioi.  Einsdom,  IT,  p. 


Tn^ln*  (nlviT«nter  iG™j|. 

183Q.  Mi/tehui  fiilDiceiiler Oray,  Proc.  Zool.  Soc.  p.  65. 
Hitb.—"  Jtalneoa  mid  Indian  Peuiusula  ?" 
Tngulai  nigrioBn*  ThomM. 

1893.  Trau'dai  nigrUam  Thomas,  Ann.  Mng.  Nat.  llisi.,  fJili  Series, 
IX,  p.  251. 

Hab. — PhilippiQca  (no  apecimeu  examiiiod). 


Tngnlni  mlnwnoidBi  Iindgi.  J< 
Tnguln*  malaaoenii*  Gray.  c».i.  Uun.,  iMa, 
These  arc  Qoiiiina  uuda  and  have 


Soc.  Bengal . 

standing. 


Snia  nnlMlor  eqnimii  (Cuvlsr). 

1833.   Ctrvus  rgiiinvt  Covier,  OMemeas  Fossiles,  2il  Ed.,  IV,  p.  45. 
Onp  skill  of  a  young  male.     GoenoDg  Soegi. 
Km  alazandrina*  OeoITr^. 

1818.  Miu  iiUxaniirinii*  Geoffroy,  Description  de  rEgyple,  Main- 
mifiTCs,  p,  733. 
Five  s[>ecimeii^  in  spirits.      Batu  Sangkar,   Taniili    Datar,    Pa- 
dangsche  Bovenland.     August-September. 
Boinnu  Tittatni  Kaffie*. 

1832-  Sriur'iH   a'll.Uii,    lUllloa,    Tr.ius.   I.iiin,   Sue,    Landou,    XIII. 
p.  250. 
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defined  by  J.  L.  Bonhote/  but  with  slight  grayish  while  tips  to  the 
hairs  of  the  tail,  from  near  the  base  to  within  about  an  inch  of  the 
tip.  Very  distinct  from  S,  p.  raffled.  Pure  black  above,  bright 
'*  orange-rufous ''  (Ridgway)  below  (contrasting  strongly  with  the 
color  of  raffled,  which  is  nearly  the  '*  bay  **of  Ridgway).  White 
stripe  on  the  side  as  in  raffled,  though  the  orange-rufous  comes 
higher  up  on  the  outside  of  the  hind  legs.  Sides  of  face  iron-gray, 
but  lighter  than  in  rafflesi,  almost  white  on  the  sides  of  the  nose,  chin 
of  the  same  color  as  the  cheeks  without  the  longitudinal  black  line 
of  raffled,  •  A  number  of  black  hairs  on  the  sides  of  the  body  adjoin- 
ing the  white  stripe  are  tipped  with  orange-rufous,  and  those  farther 
back  with  white ;  hairs  of  tail  tipped  with  grayish- white  as  above 
described. 

Dimensions  ns  in  S.  p,  raffled. 

We  should  hesitate  to  describe  another  race  of  these  squirrels  were 
it  not  for  Mr.  Bonhote's  statements  regarding  their  constancy 
within  geographic  limits  and  the  fact  that  no  rufous-bellied  member 
of  the  group  has  apparently  been  hitherto  found  on  Sumatra. 

The  occurrence  of  this  animal  side  by  side  with  S,  p,  raffled 
makes  us  strongly  suspect  that  the  two  are  specifically  distinct,  but 
without  more  material  it  would  be  impossible  to  decide  upon  the 
proper  arrangement  of  all  the  members  of  the  group,  should  that 
view  be  accepted. 

Seiurui  prevostii  rafflesii  (Vigors  and  Horef.).  *  "'■'■. 

1828.  Sciurus  Rafflesii  Vigors  and  Horsf.,  Zool.  Jour.,  IV,  pC  118. 

Five  specimens  from  Goenong  Soegi,  Lampong  District.  Octo- 
ber-November. 

Fuiajnbiiliii  insignif  (Desmarest). 

1822.  Seiurui  insignis  Desmarest,  Mammalogie,  II,  p.  544. 

One  male.  Goenong  Soegi,  Lampong  District.  October  and 
November. 

This  specimen  seems  to  approach  to  F,  i,  diversva  Thomas,  •  being 
indeed  quite  red  on  the  sides  and  the  white  of  the  under  part  dis- 
tinctly red -tinted.  We  have  no  other  specimens  for  comparison, 
however. 


•Ann,  Mag.  Nat,  Hist,  7,  VII,  pp.  171,  177. 
•Ann,  and  Mag.  (7),  II,  p.  248. 
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B«ta&  bteolor  hypolaaoft  (Honfleld). 

1824.  Seiaru*  hypoleaeot  Horsfiold,  Zool.  Res.  In  Java  (pages  not 
Dumbered). 

One  Bpecimen.  Goenoug  Soegi,  Larapong  District.  October 
and  November, 

As  compared  with  two  Javan  examples,  this  specimen  seems  quite 
distinct.  It  is  decidedly  lighter,  the  central  dorsal  region  being 
straw  color  instead  of  dull  ochraceous,  the  rump  pale-brown  with 
ochraceous  haira  interspersed  instead  of  blackish- brown  with  silvery 
hairs ;  the  under  fur  of  the  Upper  parts  is  smoky-gray  instead  of 
blackish-brown,  and  the  ventral  surface  almost  pure  white  instead 
of  tinged  with  pale  ochraceous. 

Horafield's  speciiDca  came  from  Sumatra  and  seems  to  agree  with 
the  one  in  hand. 

1B23.  Sciurut  affiaU  Raffles,  Trans.  Linn.  8oc ,  LondoD,  Xltl,  p. 
259. 
Two  specimens,    male  and  female.      Goenoug  Soegi,  Lampong 
District.     October  and  November. 

The  male  is  darker  than  the  female,  especially  the  tail,  which  is 
nearly  chocolate  color  instead  of  ochraceous  brown ;  the  white  of 
the  head  is  also  more  clearly  defined. 
TnpaU  una  KaCBei. 

1822.  Tupaia  tana  Raffles,  Trans.  Lion.  Soc,  London,  XIII,  p.  2S7. 
Six  specimens.     Goenong  So^,    Lampong  District.      October 
and  November, 
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Oal0O]»itheoii8  Tolans  (Linn.). 

Five  specimens  of  this  interesting  animal  were  obtaineii.  ^They 
exhibit  some  variation  in  the  oolor  of  the  back,  one  being  distinctly 
browner  than  the  others,  but  without  material  for  comparison  it 
would  be  impossible  to  say  whether  they  are  identical  with  speci- 
mens from  other  parts  of  the  Malay  region.  The  nomenclature  of 
the  animal  is  somewhat  involved,  and  a  number  of  proposed  names 
would  have  to  be  considered  if  a  subdivision  should  be  deemed 
desirable.  Geoffrey  "  proposed  three  species,  rufus,  variegatus  and 
temaiensis.  The  descriptions  are  very  brief  and  for  only  one  is  the 
type  locality  given,  i.e.,  T,  variegcUus  from  Java.  O.  tematenm 
is  based  upon  Seba's  plate,  which  was  also  in  part  the  basis  of 
linnseus'  Lemur  volans. 

Temminck,  in  the  introduction  of  his  Monogr.  Mammalium, 
states  that  there  are  only  two  species  of  Oaleopithecua,  and  that 
Geoffrey's  three  species  are  not  valid.  He  does  not,  however, 
name  his  **  two  species." 

Fischer  also  recognizes  two  species,  calling  the  Malay  one  volans 
and  the  Philippine  one  variegatua  Geof.,  in  spite  of  the  fact  that 
the  latter  name  was  based  on  a  Javan  specimen !  He  also  mentions 
that  Temminck  recognized  two  species,  **0.  variegatiLS,  from  Java 
and  islands  of  the  Indian  Archipelago,  and  O.  marmoraivSy  from 
Sumatra  and  Borneo.''  Where  Temminck  described  O,  marmo- 
ratus  we  have  been  unable  to  discover,  though  Wagner  in  Schreber's 
Saugthiere,  Suppl.  I,  p.  324,  says  '*  fauna  japon.  auct.  Siebold." 

Blainville,  in  his  Osteographie,  fasc.  3,  p.  48,  also  quotes  Tem- 
minck's  two  species  giving  the  latter  one  as  **  macraru8  /" 

Waterhouse  first  clearly  separated  the  Philippine  species  as  O, 
philippensis,^^  and  at  the  same  time  named  the  species  of  the  Indian 
Archipelago  O.  temmincki, 

Wagner  in  Schreber's  Saugthiere  also  proposes  G,  undatua  for  an 
animal  which  he  thinLs  may  be  the  same  as  G.  marmoratus  Temm. 
The  Sumatran  animal,  if  distinct,  should  bear  Wagner's  name, 
unless  it  is  found  that  Temminck  actually  did  publish  a  diagnosis  of 
his  O,  marmoratus.  The  other  names,  it  seems  to  us,  must  aU  be 
regarded  as  synonyms  of  G.  volans  Linn.,  except,  of  course,  G, 
philippensis  Waterhouse. 

»  Coun  d*  EUt,  Nat.,  1829,  p.  37. 
"P.  Z.  A,  1838,  p.  119. 
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Ftoropiu  nmfjroM  (Uudbus). 

I'ykS.  [  Vetpertilio]  tampyrut  Lionteus,  Syat.  Nat.,  X  ed.,  p.  SI. 
Six  specimens,  five  in  apirils,  one  skin.     Batu  Saugkar,  Tanah 
Datar,  Padangsche  Bovenland.     August  or  September. 

One   skin.       Gloenong   Soegi,    Lampong  District.       October  or 
November. 
Oyiwptenu  tittliaolieUu  (TammlDck). 

1837.  PitTopu*  titthaeheHKt  Temminck,  Honogr.  HsmiD.,  t,  p.  198. 
Two  alcoholic  specimens.     Batu  Sangkar,   Tanah   Datar,  Pa- 
dangsche  Bovenland.     August  or  September. 

One  alcoholic  specimen.      Goenong  Soegi,   Lampong  District. 
October  or  November, 
Plplitrellu  trasli  (Temmlnok). 

1837.  VeiptrtUio  UnuU  Temminck,  Honogr.  Mftmm..  tl,  p.  339. 
One   alcoholic  specimen.     Batu  Sangkar,    Tanah    Datar,    Pa- 
dnngsche  Bovenland.     August  or  September. 

One  alcoholic  specimen.      Goenong  Soeg^,   Lampong  District. 
October  or  November. 
Fall*  bengftleniU  Kerr. 

1763.  FtlU  btngaleiitit  Kerr,  Animal  Kingdom,  p.  191. 
Three   kittens  in   spirits.     Batu  Sangkar,    Tanah   Datar,   Pa- 
dangsche  Bovenland.     August  or  September. 
Aretogkl*  Iraeotti  Blyib. 

16S1.  Horsfield'i  Catalogue.  East  India  Hub.,  p.  06. 
One  adult  male. 
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The  Slender  Loris,  **Loris  gracilis^'  of  most  authors;  and  (2)  the 
Slow  Loris  and  its  allies,  ''Nydicehus  tardigradus  **  Auct. 

The  first  specific  name  to  be  proposed  for  any  of  them  was  Lemur 
tardigradus. "     This  was  based  upon  the  following  references : 

(1)  L.  ecaudatus,  Mua.  Ad.  Fr.,  I,  p.  3. 

(2)  Simia  ecaudata  unguibus  indicis  subulatis.*' 

(3)  Animal  cynocephalum  tardigradum. " 

(4)  Animal  elegantissimum  robinsonii. ** 

The  first  reference  seems  to  refer  exclusively  to  the  Slender  Loris, 
the  habitat  being  Ceylon  and  the  characters  given  '*  naso  produc- 
tiore  brachiis  manibus  pedibusque  longis  tenuibus.*' 

The  second  is  a  mere  catalogue  name.  Under  the  third  come 
two  plates  of  Seba  with  long  descriptions ;  the  first  unquestionably 
refers  to  the  Slender  Loris,  while,  although  the  text  to  the  second 
plate  seems  to  refer  in  part  to  the  Slow  Loris,  the  figure  itself  looks 
more  like  the  Slender  Loris. 

The  last  reference  is  again  the  Slender  Loris  from  **  Ceylon," 
and  the  produced  rostrum  is  especially  mentioned. 

It  will  thus  be  seen  that,  with  the  exception  of  the  second  plate 
of  Seba,  which  is  of  rather  doubtful  application,  all  of  the  quota- 
tions upon  which  Lemur  tardigradus  Linn,  are  based  refer  to  the 
Slender  Loris,  *  *  L.  gracilis ' '  Auct. ,  and  it  is  remarkable  that  the 
name  should  have  been  so  universally  applied  to  the  Nycticebus. 

Another  important  point  brought  out  in  our  investigation  is  the 
failure  of  apparently  all  authors  to  consider  Boddaert's  observations 
on  these  animals,  Elenchus  aniinaliumy  p.  67  (1784).  He  there 
proposes  a  genus  Tardigradus  with  two  species,  T.  loris  =  Slender 
Loris  and  T.  coucang  =  Slow  Loris,  and  correctly  refers  Lemur 
tardigradus  Linn,  to  the  former. 

As  this  is  the  first  attempt  to  establish  a  separate  genus  for  these 
animals,  the  name  Tardigradus  must  be  adopted  for  the  Slender 
Loris.  Furthermore,  coucang  being  the  first  name  proposed  for 
the  Slow  Loris  must  be  adopted  for  it. 

Greoffroy  did  not  propose  his  genus  Loris  until  1796,  in  Magasin 
EncyclopediquCj  Vol.  I,  pp.  48-49.  This  work  being  inaccessible 
to  us,   we  are  indebted  to  Mr.  Outram  Bangs  for  a  transcript  of 

"LinDffius,  Syst.  Nat.^  X,  p.  29. 

"  Sy9t.  Nat.,  5,  n.  2. 

^^8eb,  Mat.,  I,  p.  55,  t.  35,  f.  1,  2  ;  t.  47,  f.  1. 

^Ray.  Quad.,  p.  161. 
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the  reference,  from  a  copy  in  the  Boeton  Public  Libraty.  From 
this  it  eeeius  that  LorU  GeoS.  is  a  synonyin  of  Ihrdigradtis  Bodd., 
being  based  upon  the  same  two  animaU,  L.  graeilu  ^  Slender 
Loria  and  L.  iardigradui  =  Slow  Loris.  Altliough  Geoffroy 
undoubtedly  had  the  Slow  Loris  in  mind  for  his  second  species, 
as  shown  by  his  reference  to  Vosmaer,  whose  plate  is  excellent, 
nevertheless  in  referring  it  to  L.  tardigradw  Linn,  he  originated 
the  unfortunate  error  which  has  been  almoet  universally  followed 
by  subsequent  authors.  The  genus  Nyeticebus  proposed  by  Geoffroy 
in  1S12  was  unquestionably  based  upon  the  Slow  Loris,  and  wilt 
hold  for  it  and  its  allies,  unless  Bradyeebvi  Cuv.  et  GeoSr.  is  avail- 
uble.  Their  genus  is  said  to  be  published  in  Men.  Clast.  Mianm. 
and  in  Mag.  Ettctfclop.,  but  we  have  not  yet  been  able  to  locat«  it. 
We  shall  have  then  the  following  synonymy  for  these  genera : 
TAEDiaBADUB  Bodd. 

1784.  TardigntdnB  Bodd.,  Elenchua  Anim.,  p.  87  (type  T.  lorit 

Bodd.  ^  Lemar  lardigradut  Lian.). 
17U6.  Loris  Geoff.,  Mag.  Encjclop..  I,  pp.  48-49. 
1811.  Btenops  tllig.,  Frodrom.  Sygt.  Ham.  et  ATinm,  p.  78. 

BSOTIVSBUS  Geofl. 

1.  du  Mas.  Paris,  XIX,  p.  163.    Typo. 
!offr  ,  Mem.  CUm.  Mamm. 

After  Btudying  a  number  of  specimens,  partly  from  the  Acad- 
emy's collection  and  partly  loaned  by  the  U.  S.  National  Museum 
through  Mr.  G.  S.  Miller,  Jr.,  Assistant  Curator  of  Mammals,  it 
appears   that  the   variation   in   the  Slow  Lemurs,   recoguized  by 
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bb, — Head  with  four  distinct  lines  extending  to  a  common 
centre  on  the  crown  of  the  head.     Dorsal  line  distinct 
on  the  crown  of  head,    .     .     c.  javanicus  E.  Geoffroy. 
aa, — General  color  rufescent  gray.     Crown  of  head  with  a  consid- 
erable blotch  of  brown. 
b. — General  tint  pale  rufescent;  dorsal  line  and  crown  patch 
not  very  distinctly  marked  and  of  a  rufous  tint,  the 
latter  involving  the  ears,       .     c.  malaianns  Anderson. 
bb. — General  tint  deep  rufescent;  dorsal  line  and  crown  patch 
very  distinct  and  of  a  deep  chestnut  tint,  the  latter 
not  involving  the  ears,     .     .     .     c.  natunce  n.  subsp. 
bbb. — General   color  chestnut   rufescent,  more  or  less  washed 
with  gray;   dorsal  line  very  distinct,  deeply  colored; 
crown  patch  large,  fading  into  the  general  surrounding 
tint, c.  hilleri  n.  subsp. 

Regarding  the  Tenasserim  form^'  we  can  say  nothing,  as  no  speci- 
mens from  that  region  are  available. 

VyetiMbiii  oouoang  hilleri  n.  subsp. 

1822.  Lemur  tardigradus  Raffles  (not  of  Linn.),  Trans.  Linn.  Soc. 
London.  XIII,  p.  247. 

Type,  cf,  No.  6,590,  Acad.  Nat.  Sci.  Phila.  Batu  Sangkar, 
Tanah  Datar,  Padangsche  Bovenland,  Sumatra.  August  or  Sep- 
tember, 1901.  Collected  and  presented  by  Mr.  A.  C.  Harrison, 
Jr.,  and  Dr.  H.  M.  Hiller. 

Distribution  — Specimens  from  the  tyj)e  locality  only  have  been 
examined,  but  it  is  possible  the  form  is  found  throughout  the  island. 

Characters, — This  form  is  most  nearlv  related  to  malainus  and 
javanicus,  but  differs  from  the  former  in  the  much  more  strongly 
marked  dorsjil  line,  and  in  the  predominance  of  chestnut-brown  and 
not  ochraceous  in  the  general  tint.  From  javaiiicus  it  differs  in  the 
much  less  definite  head  bars,  in  the  broad  crown  patch  and  in  the 
gradual  transition  from  the  latter  to  the  surrounding  lint. 

Color, — General  color  of  the  upper  parts  reddish-cinnamon 
(between  Ridgway's  russet  and  cinnamon),  more  or  less  washed 
with  ecru,  the  more  noticeable  toward  the  extremities.  Dorsal  line 
ver}'  distinct,  seal -brown  and  more  or  less  visible  to  the  caudal 
region.  Crown  jmtch  broad,  mars  brown  with  the  four  head  bars 
not  well  marked,  all  merging  gradually  into  the  general  hoary  tint 
which  suffuses  the  head ;  eyes  surrounded  by  the  customary'  black 
ring;    interocular   stripe  clear  wliite;    cheeks  whitish,    sometimes 

*•  Vide  Blansford,  Afamm,  Brit,  Ind.,  pp.  45  and  40. 
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slightly  euffused  with  blackish -gray.     General  color  of  the  lower 
surface  pale  fawn,  throat  whitish. 
i^edmem  examined. — Three  in  spirils,  all  from  the  type  locality. 

HjetiHbiii  oonMng  Jftvanleu  (B-Geofbar). 

1812.  Nyetietbut  jaeanieut  E.  Qeoffroy,  Ann.  du  Husenm,  XIX,  p. 

Type  loeality  and  distribution. — Java. 

Two  specimens  examined :  Java,  Acad.  Kat.  Sci.  Phila. 

SrodMbu  OMOUK  wttouB  u-  mUp. 

1894.  NyetieebtM  tardigradut  Tboia&B  and  Hartert,  Novitatei  Zoolog- 
Icn,  I.  p.  SSS. 

1895.  Nptlieebui  lardigradut  Thomas  and  Hartert,  Novttates  Zool- 
ogiCK,  II,  p.  489. 

1901.  Nyttieebut  tardigradm  Miller.  Proc.  Wash.  Acad.  Sci.,  Ill,  p. 
188. 

Type,  t^.  No.  104,599,  United  Slates  National  Museum,  Bun- 
garan,  Natuna  Island?,  July  2S,  1900.  Collected  and  presented 
by  Dr.  W.  L.  Abbott. 

Didribvlion. — As  far  as  known  only  the  type  locality. 

Charaders. — Comparison  of  this  form  with  any  others  of  the 
species  is  unnecessary  as  the  color  and  pattern  are  quite  distinctive. 

Color. — General  color  of  the  upper  parts  rich  russet  brown  (close 
to  mars  brown  of  Ridgway),  palest  on  the  limbs,  strongest  on  the 
shoulders.  Dorsal  line  rich  Vandyke  brown,  tending  toward  seal 
brown,  the  stripe  brown  on  the  shoulder,  decreasing  in  width  and 
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Vyetioebui  eouoang  (Boddaert). 

1783.  Tardigradus  coucang  Boddaert,  Elencbus  Animalium,  p.  67. 

1812.  NycticebuB  bengalensis  E.  Geoffroy,  Ann.  du  Museum,  XIX, 
p.  164. 

1867.  Nycticebu8  einereus  Milne-Edwards,  Nouv.  Archiv.  du  Mu- 
seum Bull.,  Ill,  p.  11. 

Type  locality. — Bengal. 

Distribution. — According  to  Anderson,**  this  form  is  found  from 
Assam  through  Upper  Burma  to  Siam. 

No  specimens  are  available  for  examination. 

Vyetioebiii  eouoang  malaianiu  (Andenon). 

1881.  NycticebiLS  tardigradtu  var.  malaiana  Anderson,  Catal.  Mamm. 
Ind.  Mus.,  I,  p.  95. 

Type  locality, — None  stated. 

DidribtUion, — Chittagong,  through  Arakan  at  least  as  far  south 
as  Tringanu,  Lower  Siam. 

Two  specimens  examined:  **  Bengal,*'  Acad.  Nat.  Sci.  Phila. ; 
Tringann,  Malay  Peninsula,  U.  S.  N.  M. 

SeniBopitlieeiii  melalophoi  (Raffles). 

1832.  Simia  melalophos  Raffles,  Trans.  Linn.  Soc,  London,  XIII, 
p.  dl6. 

Two  specimens  in  spirits.  Batu  Sangkar,  Tanah  Datar,  Pa- 
dangsche  Bovenland.  August  or  September.  These  sj)ecimens  still 
retain  the  milk  dentition,  and  the  dusky  suffusion  of  the  upper 
parts  extends  along  the  upper  surface  of  the  tail. 

One  skin.  Goenong  Soegi,  Lampong  District.  October  or 
November. 

This  specimen  has  the  upper  parts  much  lighter  and  more  uni- 
formly colored  than  the  alcoholic  specimens. 

SenmopitheouB  maurug  (Schreber). 

1775.  Simia  maura  Schreber,  Saugthiere,  I,  p.  107,  PI.  XXII  B. 

Two  skins.  Goenong  Soegi,  Lampong  District.  October  and 
November. 

SemnopitheouB  mitratng  (Esch.). 

Adult  female  and  young.     Lampong. 

*•  Catal.  Mamm.  Ind.  Mus.,  I,  p.  95. 
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Bjmphaluigiii"  ijndMtrlu  {Rftfflea). 

19S2.    8imia  igndaetj/ta  Rafflei,  Trane.  Lion.  Boc.  London,  Xtll, 

p.  341. 

One  old  male,  preeerved  entire  in  epirite.  Balu  Sangkar,  Tanai 
Datar,  Padongsche  Bovenlimd.  August  or  September.  And  two 
males  aad  a  female,  Goenong  Soegi.  October  and  November.  The 
first  specimen  measures : 

Length,  crown  to  anus, 631  mm. 

Extreme  reach  from  tip  of   longest  fingers  (approxi- 
mately),   1636  nun. 

Length  of  forearm, 309  mm. 

'•For  the  »dopt[on  of  Ssmphatangu*  Qloger  (Band.-u.  ai\f*h.  JValur- 
gtith.,  I,  p.  M,  1841)  in  place  of  Siamanga  Qniy  (/.iff.  Sfam.  Brit.  Mttt., 
p.  1,  1S«S>,  see  Palmer,  Seienee.  a.  &,  X,  p.  483,  1809. 
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MAintALS  COLLECTED  BT  DB.  W.  L.  ABBOTT  IN  THE  BEfflON  OF 

THE  IKDBAOIBI  BIVEB,  SUMATRA. 

BT   GERRIT   S.  MILLER,  JR. 

During  August  and  September,  1901,  Dr.  W.  L.  Abbott  vis- 
ited the  Indragiri  river,  eastern  Sumatra,  and  the  two  large  islands 
op{X)&iite  its  mouth,  Linga  and  Sinkep.  The  valuable  collections 
which  he  secured  were  all  presented  to  the  United  States  National 
Museum.  This  paper  contains  an  account  of  the  mammals,  and  is 
published  here  by  permission  of  the  Secretary  of  the  Smithsonian 
Institution. 

Linga  Island  was  visited  by  Dr.  Abbott  and  Mr.  C.  Boden  Klott 
in  July,  1899.  At  this  time  nine  species  of  manmials  were  ob- 
tained:* Tragulus  '*  napu**  (^=  T,  pretiomis)^  Sdurus  tenuia,  S, 
natatus,  Mu8  lingensia,  Tupaia  tana,  T.  malaceanay  PteropUB 
vampyruSf  Macaeus  "  eynomolguSf^^  and  Semnopithecus  maunus. 
In  1901  the  list  was  nearly  doubled  by  the  addition  of  Tragulus 
javanicus,  Sus  vittatuA,  Ratufa  notabilui,  Rhinosciurus  laticavdatu8, 
Mu8  fremens^  Mits  firmus,  Viverra  tanglunga  and  Aretogalidia 
simplex.  The  presence  of  all  of  these,  except  the  Rhinasdurua  and 
the  two  rats,  was,  however,  suspected  during  the  earlier  visit. 

Hitherto  the  mammal  fauna  of  Sinkep  Island  has  been  quite 
unknown ;  and  I  cannot  find  that  any  of  the  accounts  of  the 
mammals  of  Sumatra  refer  specifically  to  the  region  of  the  Indragiri 
river. 

Kanis  javanioa  Desmarest. 

An  adult  female  was  dug  from  a  burrow  in  a  hillside  on  Sinkep 
Island,  September  1,  1901.  Total  length,  440;  head  and  body, 
220;  tail,  220.  Weight,  4.7  kg.  The  uterus  contained  a  foetus 
92  mm.  in  length.  In  this  sjKJcimen  the  tail  measures  only  25  mm. 
The  outlines  of  the  scale  are  clearly  marked  on  head,  body  and 
tail,  but  very  indistinctly  on  the  legs. 

Tragulus  javanioug  (Omclin). 

Five  skins  from  Sinkep  Island  and  eleven  skins  and  three  speci- 
mens in  formalin  from  IJnga.      Traguli  of  this  and  the  two  follow- 

» Miller,  Proc.  Washington  Acad.  tSci,,  II,  p.  242,  August  20,  1900. 
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ing  apcciea  were  trapped  io   the  jungle  by  Datives  and  brought  id 
considerable  numbers  for  sale. 

The  series  from  the  two  islands  show  very  little  individual  varia- 
tion. The  constancy  of  coloring  in  this  species  as  compared  with 
the  extreme  plasticity  of  the  napu  is  very  striking,  particularly 
when  it  is  remembered  that  the  ranges  of  the  two  coincide,  and 
that  the  animals  are  everywhere  exposed  to  like  conditions  of  envi- 
ronment. 
Tragnlv*  pratlaina  'P.  nov. 

leOO.    Trofuliu  napu  Mil1«r,  Proc.  Washington  Acad.  Bci..  II,  p. 
337,  AugnstSO,  1900.    Not  of  P.  Cuvier. 

2^.— Adult  male  (akin  and  skuU),  No.  113,031  United  States 
National  Museum.  Collected  on  Linga  Island,  South  China  Sea, 
August  27,  1901,  by  Dr.  ^\'.  L.  Abbott.     Original  number  1,238. 

Characters. — A  richly  colored  yellowish  member  of  the  napu 
group.  Throat  markings  normal,  the  anterior  white  stripes  not 
elongated  or  margined  with  black,  the  dark  stripes  brown.  Neck 
yellowish -brown  with  narrow  median  black  stripe.  Belly  heavily 
shaded  with  yellowiah-browu. 

Color. — Upper  parts  orange -ochraceous  darkening  toward  ochra- 
ceoiis-rufous  on  sides  of  neck  and  outer  surface  of  legs,  and  light- 
ening to  orange-buff  on  sides  of  body,  the  hairs  everywhere  ecru- 
drab  at  bai»e  and  black  at  tip.  The  black  tips  are  most  conspicuouti 
over  middle  of  back,  where  they  produce  a  heavy  dark  shading 
slightly  In  excess  of  the  orange-ochraceous.  On  sides  of  body  they 
are  much  less  noticeable,  and  on  sides  of  neck  and  head  and  outer 
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Skull  €u%d  Teeth. — ^The  skull  and  teeth  are  similar  to  those  of 
Traguhta  eaneacena.  The  supposed  peculiarities*  of  the  first  speci- 
men obtained  by  Dr.  Abbott  prove  to  be  merely  the  result  of  senile 
changes. 

Measurements. — External  measurements  of  type:  Total  length, 
625;  head  and  body,  545;  tail  vertebrsB,  80;  hind  foot,  142; 
hind  foot  without  hoofs,  125.  Weight,  3.4  kg.  Average  of  five 
specimens  from  the  type  locality:  Total  length,  654  (625-670); 
head  and  body,  566  (545-580);  tail  vertebra,  88  (80-95);  hind 
foot,  141  (140-142);  hind  foot  without  hoofs,  126  (125-127); 
weight,  3.7  (3.1-4.3). 

Specimens  Examined. — Ten  (one  in  alcohol),  all  from  Linga 
Island. 

Remarks. — Examination  of  the  extensive  series  of  Tragulus  in 
Dr.  Abbott's  second  Linga  collection  convinces  me  that  I  was  wrong 
in  referring  the  specimen  obtained  during  his  first  visit  to  the  island 
to  T.  napu.*  The  reasons  are  briefly  as  follows:  The  animal 
described  and  figured  by  F.  Cuvier  was  much  more  gray  than  the 
linga  species;  the  outermost  of  the  white  throat  stripes  was  con- 
uderably  longer,  ext^ding  **  beyond  the  cheeks;'*  and  both  of  the 
lateral  white  stripes  were  bordered  with  black.  The  throat  pattern 
is  now  known  to  be  so  constant  in  each  local  form  of  this  group 
that  the  very  striking  characters  mentioned  by  Cuvier  cannot  be 
regarded  as  due  to  mere  individual  variation.  Finally,  the  marked 
differences  between  the  napu  of  Linga  and  that  of  the  neighboring 
idand  of  Sinkep  furnish  additional  ground  for  the  belief  that  a 
third  form  occurs  in  Sumatra. 

Tragnlui  nigriooUii  sp.  no  v. 

Tupe. — Adult  male  (skin  and  skull),  No.  fl3,121  United 
States  National  Museum.  Collected  on  Sinkep  Island,  South  China 
Sea,  September  6,  1901,  by  Dr.  W.  L.  Abbott.  Original  num- 
ber 1,292. 

Characters. — Similar  to  Tragulus  pretiosus  but  slightly  larger; 
color  of  body  lighter,  but  neck  and  dark  throat  markings  blacky 
inconspicuously  speckled  with  brown. 

Color. — General  color  as  in  Tragulus  pretiosus,  but  ground  tint 
everywhere  a  shade  less  yellow,  that  of  the  sides  scarcely  darker 

'SMProe.  Biol.  Soc.  Washington,  XIII.  p.  186,  December  21,  1900. 
^Proc.  Washington  Acad.  8ci.^  II,  p.  227,  August  20,  1900. 

10 
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than  the  cream-buS  of  Ridgway,  The  black  cloudiDg  of  the  back  is 
never  in  excess  of  the  orange-ochraceous.  As  if  to  compensate 
for  the  relative  lack  of  black  on  the  body,  the  entire  neck  is  of 
this  color,  as  in  Traguliu  bungitranentu,  its  uniformity  scarcely 
broken  by  an  inconspicuous  speckling  due  to  the  presence  of  a 
narrow  yellowish -brown  annulation  on  many  of  the  haira.  These 
annulations  are  more  numerous  at  sides  of  neck,  but  a  few  may  be 
found  even  along  median  line.  Throat  markings  normal  and 
exactly  similar  to  those  of  Traguliu  pretionts,  except  that  the  dark 
streaks  are  black,  speckled  with  yellowish-brown  to  about  the  same 
extent  as  sides  of  neck.  Collar  well  defined  and  coarsely  grizzled,  its 
light  ground  color  neariy  the  same  as  that  of  sidee  of  body  though 
a  trifle  more  yellow. 

Shall  and  Teeth. — Except  for  their  slightly  greater  size  the  skull 
and  teeth  of  Tragulut  nigrieollit  do  not  differ  appreciably  from 
those  of  T.  pretionu,  though  there  appears  to  be  a  tendency  toward 
greater  narrowness  in  the  general  form  of  the  skull. 

Meatnremenit. — External  measurements  of  type:  Total  length, 
620;  head  and  body,  540;  tail  vertebne,  SO;  hind  foot,  138;  hind 
foot  without  hoofs,  12S.  Weight,  4  kg.  jVverage  of  five  speci- 
mens from  the  type  locality:  Total  length,  647  (620-670);  head 
and  body,  566  (540-590);  tail  vertebral,  81.6  (77-85);  hind 
foot,  142  (138-147);  hind  foot  without  hoofe,  126  (123-130). 
Weight,  4.4  kg.  (4-4.6). 

Cranial  measurements  of  type:  Greatest  length,  116  (108);* 
basal  length,  109(101);  basilar  length,  104,  (95);  occipito- nasal 
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throat  stripes  are  interrupted  by  the  brown,  producing  a  pattern 
suggestive  of  that  of  T.  Ininguranerms, 
tvs  Tittatai  MilUer  and  Scblegel. 

A  female  pig  from  Linga  Island  and  a  similar  specimen  from  the 
Indra^ri  river,  Sumatra,  appear  to  be  referable  to  the  Sumatran 
representative  of  Sus  viUatus.  They  are  small  animals,  scarcely 
exceeding  Siis  nicobarerms  in  size,  therefore  quite  distinct  from  Sua 
crUtatus. 

Bum  oi  Mmer. 

1902.  Su^  oi  Miller,  Proc.  Biol.  See.  Washington,  XV,  p.  51,  March 
5,  1902. 

The  discovery  of  the  nang-oi,  the  Sumatran  representative  of 
Su8  barbcUus  and  Stis  longirostris^  is  one  of  the  most  interesting 
results  of  Dr.  Abbott's  work  in  the  East  Indies.  The  animal  is 
among  the  largest  of  wild  pigs,  the  type  specimen,  an  adult  but  not 
aged  boar,  weighing  118  kg.  (250  lbs.).  Its  measurements  are  as 
follows:  Total  length,  1,870;  head  and  body,  1,575;  tail,  295; 
height  at  shoulder,  850 ;  height  at  rump,  800 ;  ear  from  meatus, 
88 ;  ear  from  crown,  97 ;  width  of  ear,  75.  Skull :  Greatest 
length,  480;  basal  length,  405;  zygomatic  breadth,  162. 
Although  only  one  si)ecimen  was  secured,  the  nang-oi  is  abundant 
in  the  forests  and  sago  plantations  along  tlie  banks  of  the  Indragiri 
river.  Its  footprints  may  always  be  distinguished  from  those  of 
Su8  vittcUtta  by  their  much  greater  size. 

Xatufa  palliata  sp.  nov. 

r^rpc— Adult  male  (skin  and  skull),  No.  113,162  United 
States  National  Museum.  Collected  on  the  Indragiri  river,  eastern 
Sumatra,  September  23,  1901,  by  Dr.  W.  L.  Abbott.  Original 
number  1,327. 

Characters. — In  general  similar  to  Raivj'a  hicolor  of  Java,  but 
yellow  areas  less  bright,  blackish  of  tail  appearing  conspicuously  at 
surface,  and  whole  back  from  shoulders  to  hips  light  yellowish 
brown  in  striking  contrast  with  blackish  thigh?,  neck  and  outer 
surface  of  front  legs.  Skull  with  nasals  shorter  and  broader  than 
in  the  Javan  animal. 

Color, — Back  and  sides  uniform  cream-buff  a  little  tinged  with 
clay  color,  especially  along  median  dorsal  region.  Posteriorly  this 
darkens  abruptly  through  dull  ochraceoiLs- rufous  to  the  clear 
blackish -brown   of    thighs  and  outer  surface   of    hind   legs.      In 
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medun  line  the  dull  ochraceous-nifous  extends  betweeo  thi)^  to 
cover  about  100  mm.  of  base  of  tail.  Anteriorly  the  light  mantle 
darkens  much  more  gradually  through  the  same  dull  ochraoeoiu- 
vufouB  to  the  dark  reddiah-browu  neck  and  blackish  outer  surface 
cd  front  legs.  Forehead  and  anterior  portiou  of  crown  like  man- 
tie.  At  region  just  in  front  of  ears  the  abrupt  change  lakes  place 
to  color  of  neck.  Under  parts,  cheeks,  sides  of  neck  and  inner 
surface  of  limbs  light  yellow.  The  exact  shade  is  very  nearly  the 
cream-buff  of  Ridgway  (like  that  of  mantle,  but  without  the  tinge 
of  clay  color),  except  on  chest,  throat  and  iuner  surface  of  front 
legs,  where  it  brightens  to  buff.  Ou  belly  the  crcam-buR  is  some- 
what obscured  by  the  appearance  at  surface  of  the  dark  slate-gr&y 
basal  portion  of  hairs.  Feet  blackish -brown,  the  cream-buff  of 
iuner  surface  spreading  conspicuously  over  wrist  and  forearm,  and 
lightly  just  below  ankle  and  on  outer  edge  of  sole.  Tail  (except 
proximal  100  mm.)  dark  bistre  throughout,  the  hairs  everywbere 
with  whitish  cream-buff  tips,  10-15  mm.  in  length.  These  tipi 
nowhere  conceal  the  bistre,  which  by  contrasi  appears  nearly  block. 
On  under  surface  they  are  so  arranged  as  to  form  a  grizxled  yellow- 
ish-white border  to  the  clear  bislre  median  stripe.  Above  they 
c«ver  the  surface  almost  uniformly,  producing  a  frosted  appearance, 
Uirough  which  may  be  detected  a  faint  indication  of  dark  croai 
bars,  ten  of  which  are  distinguishable  in  favorable  light. 

Skull  and  TVefA.— Skull  similar  lo  that  of  Batufa  bipolar,  but 
braincase  more  arched  and  roslrom  shorter.  The  nasals  are  dia- 
iiictly  brunder  pa-tcriorly,  and  iw  n  ffe'ull  tW  na.-^iil  brauclK's  nf  tin- 
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Specimens  Examined. — Three,  the  type;  also  two  other  specimens 
from  Sumatra,  exact  locality  not  known. 

Remarks. — The  three  specimens  show  no  marked  variation  in 
color.  The  type  is  rather  lighter  than  either  of  the  others,  both  of 
which  are  in  somewhat  worn  pelage.  Both  of  these  have  the  base 
of  the  tail  nearly  black,  and  in  one  the  pale  mantle  is  divided  by 
an  indistinct  dark-brown  dorsal  line  about  30  mm.  in  breadth.  In 
Raiufa  bicolor  the  back  is  black,  thickly  sprinkled  with  yellowish- 
white  hair  tips,  particularly  on  posterior  half.  There  is  thus  no 
indication  of  the  pale  mantle  of  R,  palliata.  The  tail  in  the 
Javan  animal  is  clear  buff  above,  the  black  bases  of  the  hairs  not 
appearing  at  surface  except  at  tip.  The  Javan  and  Sumatran 
forms  are,  therefore,  readily  distinguishable. 

BmtuU  affinit  (Raffles). 

Twelve  specimens  from  Sinkep  Island.  These  are  not  distin- 
guishable from  true  Ratufa  affinis,  but  the  material  representing 
tke  latter  is  not  wholly  satisfactory  and  the  Sinkep  form  may  event- 
ually prove  to  be  distinct. 

Bfttalk  hypoleoua  (Honfield). 

18M.  Seiurus  hypoleucos  Horsfield,  Zoological  Besearcbes  in  Java 
and  the  neighboring  islands  (pages  not  numbered). 

Three  adults  (d^,  Xo.  118,163;  d^.  No.  113,164,  and  ?,  No. 
113,165)  were  taken  in  heavy  forast  on  the  banks  of  the  Indragiri 
river,  September  24,  1901.  They  represent  a  whitish-bellied 
species  closely  related  to  Ratufa  affinU,  but  readily  distinguishable 
by  the  darker  ground  color  of  the  upper  parts  (approximately  cin- 
namon in  hr/poleiica,  Isabella  color  in  ajffinis)  and  by  the  grayish- 
white  cheeks  and  face  which  form  a  strong  contrast  with  the  crown 
and  sides  of  neck.  As  the  type  of  Horsfield's  Sciunis  ht/poleiusos 
was  obtained  by  RafHe'*,  it  was  probably  taken  near  Bencoolen,  on 
the  southwest  coast  of  Sumatra.  It  is  not  improbable,  therefore, 
that  the  Indragiri  form  may  prove  to  be  distinct,  though  so  far  as 
can  be  determined  from  the  original  description  Dr.  Abbott's 
specimens  closely  resemble  those  examined  by  Horsfield.  The 
measurements  of  the  three  individuals  are  as  follows  (arranged  in 
order  as  above)  :  Total  length,  70"),  TOO  and  700;  head  and  body, 
o30,  320  and  330;  tail  vertebne,  :]7r>,  ')>^i)  and  370;  hind  foot, 
77,  78  and  70;  hind  foot  without  claw?^,  70,  71  and  73.  Cranial 
measurements  of  adult    male    ("No.  113,lt)3):  (ireatest  length,  62 
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(61);'  basal  length,  52.4  (r»2);  baailar  length,  49  (49);  length 
of  naaaU,  I9.fi  (19.8);  least  interorbital  breadth,  26  (26); 
zygomalic  breadth,  39  (39);  mandible,  38.4  (.37);  maidllarjr 
molar  series  (alveoli),  12  (12.8);  mandibular  molar  feries  (alve- 
oli), 13  (14). 
RfttnU  aot4bllii  up-  nor. 

Tiipe.— Adult  male  (skin  and  skull),  No.  ll.%064  United 
States  National  Kluaeum.  Collected  on  west  coast  of  Liuga  Island, 
August  24,  1901,  by  Dr.  W.  L.  Abbott.  Original  number 
1,210. 

Charaden. — Size  large,  fully  equal  to  that  of  R.  bieolor  and  B. 
melanopepla.  Upper  parts  uniform  rich  dark-browu;  under  parts, 
feet,  cheeks  and  face  yellowish -white  in  conspicuous  contrast. 

Color. — Upper  ports  and  outer  surface  of  legs  burnt  umber, 
slightly  variegated  by  the  faint  tawny  annulations  which  are  pre«- 
ent  on  most  of  the  hairs.  The^  annulations  are  Ie«s  distinct  than 
in  R.  pyrmnota,  but  nevertheless  quite  cedent,  particularly  on 
neck  and  shoulders.  On  middle  of  back  and  in  lumbar  region 
many  of  the  hairs  are  huffy  white,  producing  a  faint  lighter  cast. 
Under  parts,  feet,  cheeks  and  inner  surface  of  legs  clear  cream-buff, 
more  yellow  over  middle  of  belly.  Muzzle  and  face  somewhat  leas 
yellowish,  but  distinctly  grizzled  by  a  fine  admixture  of  brown,  par- 
ticularly on  anterior  portion  of  crown  and  in  region  between  eye*. 
Tail  with  the  liairs  everywhere  wliitisli  cream-buff  at  base.  On 
dorsal  and  lateral  surfaces  of  tail  the  terminal  half  is  burnt  umber, 
but  ventrally  the  cream-buff  l*  clear,  except  for  the  darker  line 
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58;  basilar  length,  55;  length  of  nasals,  22;  least  interorbital 
breadth,  27.4;  zygomatic  breadth,  44;  mandible,  45;  maxillary 
molar  series  (alveoli),  13;  mandibular  molar  series  (alveoli),  15. 

Specimens  Examined. — Two,  both  from  the  type  iDcality. 

Semarks.—  RcUufa  notabilis  is  such  a  conspicuous,  easily  recog- 
nizable species  that  it  requires  no  comparison  with  its  allies.  The 
Javan  squirrel  described  by  Desmarest  under  the  name  Seiurus 
albieeps  has  a  similar  whitish  face;  but  Desmarest' s  animal  was 
much  smaller  than  Ratufa  notabilis,  and  will  doubtless  prove  to  be 
the  Javan  representative  of  R,  hypokuca. 

The  two  specimens  are  in  all  respects  similar  to  each  other,  except 
that  the  tail  of  the  female  is  just  beginning  to  change  from  the 
bleached  pelage  to  the  fresh  coat  of  the  breeding  season.  On  the 
body  the  change  is  completed.  The  annulations  on  the  hairs  of  the 
back  are  more  distinct  in  the  female  than  in  the  male,  but  the  latter 
has  the  more  noticeable  sprinkling  of  whitish  hairs  over  the  lumbar 
region. 

Seinnii  Tittatus  Raffles. 

Two  skins  from  Linga  I.sland,  four  from  Sinkep  Island,  and  six 
from  the  Indragiri  river,  Sumatra.  The  Sinkep  specimens  are 
slightly  paler  than  the  others,  and  the  black  lateral  stripe  is  a  little 
less  well  defined.  The  characters,  however,  are  too  inconstant  to 
be  regarded  as  of  niucli  importance. 

Seiiimi  tennii  Raffles. 

An  adult  male  and  female  from  the  Indragiri  river,  Sumatra. 
They  are  in  every  respect  indistinguishable  from  the  Singapore 
animal. 

Seinnui  meUnopi  sp.  nov. 

l)fpe. — Adult  female  (skin  and  skull),  No.  118,152  United 
States  National  Musueni.  Collected  on  Indraji^iri  river,  eastern 
Sumatra,  September  15,  1901,  by  Dr.  W.  L.  Abbott.  Original 
number  1,807. 

Characters. — A  member  of  the  *S'.  prevoHii  group.  Color  exactly 
as  in  S.  humei  (lk)nhotc),  except  that  the  cheeks  are  black, 
scarcely  grizzled  with  gray. 

Color. — ^Tail  and  entire  dorsal  surface  of  head  and  body  clear 

* 

shining  black.  Cheeks  and  sides  of  neck  black,  but  the  color 
dulled  by  a  very  faint  admixture  of  gray  and  red.     This  grizzling 
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is  so  incoDspicuouB  as  to  be  Kiarcely  noticeable  when  k  spedmeD  a 
held  at  arm's  length.  A  faint  grayish  patch  immediately  behind 
ear.  The  whiskerg  spring  from  a  sharply  defined  grayish  white 
area  about  15  mm.  in  diameter.  A  similar  whitish  patch,  3  mm. 
in  diameter,  Hurrounds  roots  of  suborbital  bristles.  Lateral  stripe 
buffy  white.  As  in  S.  humm  it  extends  from  axillary  regton  to 
heel  and  includes  entire  outer  surface  of  hind  leg.  Under  parts, 
feet,  inner  surhice  of  hind  legs  and  entire  lower  portion  of  front 
legs  a  bright  brownish-red,  intermediate  between  the  chestnut  and 
rufous  of  Ridgway.  On  outer  side  of  hind  leg  the  red  comes  in 
rontact  with  the  white  lateral  stripe,  but  on  inner  »de  it  is  separated 
from  the  white  by  a  line  of  black  about  10  mm.  in  diameter,  which 
extends  as  far  as  heel.  Shoulder  and  outer  surface  of  humerus 
orange-ochraceous,  sharply  defined  from  the  black  contiguous  area, 
but  fading  gradually  through  various  shades  of  ochraceous  into  the 
bufty  white  of  the  lateral  stripe. 

Skull  and  Teeth. — The  ekull  is  similar  to  that  of  Sdurut  kmnei, 
but  the  audita!  bullio  are  slightly  smaller  and  the  interpterygoid 
space  is  a  trifle  narrower.  Molars  uniformly  smaller  than  in  the 
species  from  the  Malay  Peninsula,  the  difference  particulariy 
noticeable  in  the  {loeterior  lower  tooth. 

tteamremmU. — External  measurements  of  type:  Total  length, 
.50.1;  head  and  body,  '255;  tail  vertebree,  250;  hind  foot,  60;  hiad 
foot  without  claws,  58.  Two  other  adults  measure:  Total  length, 
d*  r>m,  9  500 ;  head  and  body,  <?  270,  9  255 ;  tail  vertebra,  (? 
"Hi!),  9  245;  hiud  foot,   c?  fi4,  9   60;   hind  foot  without  claws. 
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VftBBOteivnii  pnleher  n>-  dot. 

"•  lif^w?.— Adult  female  (skin  and  skull),  No.  113,131  United 
States  National  Museum.  Collected  on  Sinkep  Island,  South  China 
Sea,  September  4,  1901,  by  Dr.  W.  L.  Abbott.  Original  num- 
ber 1,274. 

Charticters, — Like  Nannosciurus  melanoUs  Miiller  and  Schlegel, 
but  back  paler,  belly  more  ochraceous,  and  light  nuchal  patch  very 
distinct. 

Color, — The  colors  of  this  squirrel  are  diflScult  to  describe,  as 
they  cannot  be  exactly  matched  in  Ridgway's  Nomenclature.  .  The 
back,  sides,  and  outer  surface  of  legs  rather  closely  resemble  wood- 
brown,  with  a  tinge  of  olive  and  a  scarcely  perceptible  grizzle  caused 
by  the  black  tips  of  the  hairs,  but  the  brown  itself  is  more  nearly  a 
pale  raw  umber.  Crown  similar  to  back,  but  strongly  tinged  with 
russet.  Nape  whitish,  in  stning  contrast  with  siirroimding  parts, 
the  hairs  faintly  tipped  with  black.  Inner  surface  of  ear  rather 
thickly  sprinkled  with  hairs  in  color  similar  to  back.  These  extend 
over  anterior  border  of  outer  side  of  ear,  but  the  remainder  of  the 
outer  surface  is  black,  continuous  with  an  elongated  black  patch 
which  lies  behind  ear  and  sends  back  a  narrow,  ill-defined  border 
to  whitish  nape  patch.  Side  of  head  with  yellowish  white  line 
about  3  mm.  in  width,  hegnining  at  side  of  muzzle  just  above 
nostril  and  extending  back  to  a  point  slightly  behind  posterior  border 
of  ear.  This  stripe  includes  lower  eyelid.  From  inner  canthus  of 
eye  to  nuizzle  it  is  faintly  bordered  witli  black.  The  stripes  of  the 
opposite  sides  are  separated  on  muzzle  by  a  space  of  about  2  mm. 
Under  parts,  feet,  and  inner  surface  of  legs  a  pale  tawny,  closely 
approaching  the  ochraceoiis-buff  of  Ridgway,  but  somewhat  more 
yellow.  Tail  a  uniform  coarse  grizzle  of  tawny,  black  and  white, 
each  hair  wilh  six  color  bands.  These  arc  as  follows,  beginning  at 
base:  (1)  Tawny,  2  mm.;  (2)  slate-gniy,  1.5  mm.;  (3)  tawny, 
4  ram.  ;  (4)  black,  o  mm.  ;  (5)  white,  3  mm.  ;  ((>)  black,  1  mm. 
At  tip  the  pattern  changes  to  10  or  11  alternating  bands  of  black 
and  tawny,  the  black  terminal  area  increasing  to  7-10  mm.  As  a 
result  the  while  element  of  the  grizzle  is  absent  in  this  region. 

Skull  and  Teeth. — The  skull  and  teeth  apparently  resemble  those 
of  y.  whiieheadi  rather  closely,  except  that  the  rostrum  Ls  less 
elongate  and  the  upjx^r  incisoi*s  less  projecting  forward.  The  sj)eci- 
mens  of  both  species  at  hand  are,  however,  in  jxx)r  condition.     The 
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skull  is  readily  distinguished  from  that  of  N.  exilu  by  its  Urger 
size. 

■MeaauremaUt. — External  measurements  of  type:  Total  length, 
165;  head  and  body,  88;  taU  pertebrae,  77;  hind  foot.  25  (23). 

i^eeimeru  Examined.— One,  the  type. 

Remaris. — In  all  probability  this  is  the  Sumatran  form  of 
Nannotduras  melanotu  described  and  figured  by  TemmiDck  and 
Schlegel.'  It  is  not  impossible,  however,  that  the  Sinkep  animal 
may  prove  to  be  distinct  from  that  of  the  larger  island.  Nanno- 
teiuriis  puUher  is  readily  distinguishable  from  N.  nelanotit,  as  well 
as  from  all  other  known  members  of  the  genus,  by  the  conspicuous, 
sharply  defined,  whitish  nape  patch. 
BUuoMiaiu  lAtls»nd«tiu  (UQIIaTanilSchlcgelj. 

A  very  old  male  was  taken  on  Linga  Island,  August  28,  1901. 
It  was  brought  in  by  Malays,  who  had  secured  it  in  a  jerot  or  snare. 
As  compared  with  a  young  female  from  Sirbasseu  Island,  South 
Natunas,  this  specimen  is  darker  above  and  less  yellowish  below. 
Mni  Uagsuii  tiUiBr. 

Seventeen  specimens  (seven  skulls  without  skins)  from  Linga 
Island,  and  thirty-three  (eight  in  alcohol  and  twelve  skulls  without 
skins)  from  Sinkep  Island.  The  two  series  agree  well  with  each 
other  in  bearing  out  the  cliaracters  of  the  species — that  is,  in  lees 
yellow  coloration  and  narrower,  more  elongate  palate,  as  compared 
with  Jftis  surtfer. 
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on  lower  part  of  sides,  where  it  gives  place  to  the  ochraoeous-bufiF 
and  drab.  The  general  effect  is  drab,  much  overlaid  with  blackish 
on  back  and  lightened  by  the  ochraceous-buff  on  sides,  shoulders, 
neck  and  flanks.  Outer  surface  of  front  legs  drab,  darkening  to 
hair-brown.  Outer  surface  of  hind  legs  similar  but  distinctly 
suffu^  with  ochraceous-buff.  Top  of  head  like  back,  but  more 
finely  grizzled,  sides  of  head  dull  ocnraceous-buff.  Muzzle  hair- 
brown.  A  blackish  ill -defined  eye  ring.  Under  parts  whitish 
cream-buff.  Feet  the  same,  but  metapodials  heavily  shaded  with 
hair-brown.  Ears  and  tail  dark  brown,  the  latter  indistinctly 
whitish  beneath  and  throughout  distal  third. 

Skull  and  Teeth, — ^The  skull  and  teeth  appear  to  be  essentially 
similar  to  those  of  Mus  vodferans. 

MeasaremenU. — External  measurements  of  type:  Total  length, 
558;  head  and  body,  234;  tail,  324;  hind  foot,  47  (44.6). 
External  measurements  of  an  adult  female  from  Linga  Island: 
Head  and  body,  234;  hind  foot,  46  (44). 

Specimens  Examined, — ^Two,  one  from  Sinkep  and  one  from 
Linga. 

Remarks. — In  coloration  Mu8  fremens  is  unlike  any  of  the  mem- 
bers of  the  group  to  which  it  belongs.  The  general  pattern  is  the 
same,  but  the  yellowish  tints  are  greatly  reduced,  both  in  extent 
and  brightness,  while  there  Ls  a  corresiwnding  increase  in  the  drab 
and  black.  In  Miis  alrepitans  there  is  as  much  black  on  the  back, 
but  in  this  species  the  yellow  tints  retain  all  their  brightness,  and 
the  drab  is  scarcely  visible,  l^th  s[)ecimens  of  Mils  fremetis  Are  in 
fresh,  unworn  j)elage.  The  Linga  skin  differs  somewhat  from  the 
type  in  the  paler  color  of  its  head  and  more  yellowish  outer  surface 
of  the  liml>s.  Whether  these  differences  are  due  to  anything  more 
than  indindual  variation  it  is,  of  course,  impossible  to  determine 
without  more  material. 

Km  Annul  Bp.  noT. 

Type,— Aduh  female  (skin  and  skull),  No.  113,038  United 
Btates  National  Museum.  Collected  on  Linga  Island,  August  25, 
1901,  by  Dr.  W.  L.  Abbott     Original  uunil>er  1,21'). 

Characters. — Similar  to  J/t«  integer  from  Sirhassen  Island,  South 
Natuna^^,  but  size  slightly  greater  and  color  much  less  yellow. 
Mammse  8. 

Color. — Ikiek   and  sides  a  fine  grizzle  of    blackish -brown   and 
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pftle,  dull  buS,  the  two  colors  nearly  equally  mixed  on  back,  but 
the  buff  in  exceaa  on  sides,  where,  however,  it  is  clouded  by  the 
appearance  at  surface  of  the  gray  (very  ueariy  Ridgniay's  No.  6) 
of  the  under  fur.  The  longer  hairs  ebow  a  distinct  bluish  metallic 
lustre.  Under  parts  and  inner  surface  of  legs  buS  to  base  of 
hairs.  Head  similar  to  back,  but  grizzle  much  less  coarse,  and 
cheeks  washed  with  buff.  Lips  and  chin  whitish.  Feet  dull 
dark  brown.     Ears  and  tail  dark  brown. 

Ftir  and  Other  External  Charaelert. — As  in  Mii«  integer. 

Skull  and  Teeth.  — The  skull  and  teeth  closely  resemble  those  of 
Mu3  integer,  except  that  the  interptervguid  space  is  wider  and  the 
first  upper  molar  somewhat  larger. 

3feamre)neiiie. — External  mea-aurenients  of  type  ;  Total  length, 
500;  head  and  body,  245;  tail,  255;  hind  fool,  50  (48.6);  ear 
from  meatus,  24;  width  of  ear,  18. 

Cranial  measurements  of  type :  Greatest  length,  5.*! ;  basal 
length,  46;  basilar  length,  43;  length  of  nasals,  21.4;  diai-tema, 
15;  zygomatic  breadth,  27;  mandible,  32.4;  maxillary  toothrow 
(alveoli),  ft. 4;  mandibular  loothrow  (alveoli),  10. 

Speeiment  Examined. — Seven  (one  skull  without  skin,  au<I  one 
entire  animal  in  alcohol),  all  from  Linga  Island. 

Remarkt. — Two  specimens  of  Mu»  firmv*  have  been  <x>iiipared 
with  the  type  of  Mue  m'uUtri  by  Dr.  F.  A.  Jentink,  of  the  Leyden 
Museum.  They  prove  to  represent  a  larger  animal  with  more 
black  on  the  back,  and  differing  also  in  certain  cranial  peculiari- 
ties, which,  however.  Dr.  Jentink  doe^  not  specify. 
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Under  fur  dark  broGColi-brown,  the  shorter  hairs  tipped  with  dull, 
light  cream-buff,  the  longer  with  black,  and  all  showing  a  distinct 
gloss  in  certain  lights.  The  general  effect  is  darker  and  less  yellow 
than  in  AreU>galidia  inomata,  A  distinct  trace  of  the  median 
dorsal  line  extends  from  shoulders  to  lumbar  region,  but  the  lateral 
lines  are  absent.  Head,  ears,  feet,  lower  portion  of  front  legs  and 
distal  half  of  tail  blackish,  the  forehead,  crown  and  cheeks  finely 
and  inconspicuously  grizzled  with  gray.  Basal  half  of  tail  like 
back,  but  slightly  darker.  Under  parts  dirty  gray,  slightly  but 
distinctly  tinged  with  yellow,  particularly  on  throat  and  under 
surface  of  neck.  Sides  of  neck  buff  (a  little  less  yellow  than  that 
of  Ridgway),  forming  a  rather  conspicuous  contrast  with  sur- 
rounding psirts. 

Skull  and  Teeth, — The  skull  and  teeth  are  essentially  as  in 
Ardogalidia  inomcUa,  but  the  premolars  appear  to  be  more  robust. 

Measurements, — External  measurements  of  type:  Total  length, 
1,050;  head  and  body,  515;  tail,  535;  hind  foot,  81  (77). 

Cranial  measurements  of  type:  Greatest  length,  106;  basal 
length,  98;  basilar  length,  94;  median  palatal  length,  56;  breadth 
of  palate  between  anterior  molars,  14.6;  zygomatic  breadth,  58; 
constriction  in  front  of  postorbital  processes,  17 ;  constriction  behind 
postorbital  processes,  14;  mandible,  78  ;  maxillary  toothrow  (ex- 
clusive of  incisors),  37 ;  mandibular  toothrow  (exclusive  of  in- 
cisors), 41. 

SpeeimeM  Examined, — Two,  the  type  from  Linga  Island  and  an 
immature  male  from  Sinkep. 

Remarks. — By  its  small  size  and  obsolete  dorsal  markings  this 
species  is  readily  distinguishable  from  Ardogalidia  leucotis  and  A. 
stigmatica.  Its  relaiionship  with  the  small  A,  inomata  of  Bunguran 
Island  is  much  more  close;  but  the  two  small  species  differ  very 
considerably  in  general  coloration. 

Tnpaia  m«laooana  Anderson. 

An  adult  male  from  Linga  Island,  two  adult  females  from 
Binkep  Island,  and  an  adidt  male  from  the  Indragiri  river. 

Tnpaia  phsBura  sp.  nov. 

Type. — Adult  male  (skin  and  skull),  No.  113,148  United 
States  National  Museum.  Collecte<l  on  Sinkep  Island,  South 
China  Sea,  September  4,  1901,  by  Dr.  W.  L.  Abbott.  Original 
number  1,275. 
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CharaeUrt. — Like  T^qmia  ferruffinea  from  Singapore,  but  with 
much  darker  tail,  its  upper  and  lower  sides  concolor  witb  corre- 
Bponding  surfaces  of  body. 

Color. — Dorsal  surface  of  head,  body  and  tail  a  fine  grizzle  of 
seal-brown  and  dark  ferrug^ouB,  the  femijiriDOUB  in  excess  on 
head,  shoulders  and  anterior  portion  of  back,  the  seal-brown  in 
excess  on  t^l  and  posterior  half  of  back.  The  color  is  most  dark 
on  rump,  lumbar  region,  flanks  and  basal  third  of  tiul.  Chest, 
throat,  chin,  cheeks,  muzzle,  sides  of  neck  and  front  legs  olive-buff, 
rather  darker  than  that  of  Ridgway,  brighteet  along  middle  of 
throat.  On  the  thinly  haired  posterior  half  of  the  ventral  surface 
the  olive  disappears,  leaving  a  dull  tawny,  which  extends  over 
inner  surface  of  hind  legt>,  and,  somewhat  brightened,  forma  the 
light  element  of  the  grizde  of  under  side  of  tail,  where  it  is  dis- 
tinctly in  excess  of  Che  seal-brown.      Feet  dusky  brown. 

Skull  and  Teeth.— The  skull  and  teeth  do  not  <lifFer  appreciably 
from  those  of   Tupaia  Jerruginea. 

Measurement! .-^^Externai  measurements  of  type:  Total  length, 
335;  head  and  body,  195;  tail  vertebne,  140;  hiod  foot,  46 
(43.6).  Two  aduU  females  from  the  type  locality  (Soe.  113,147 
and  113,149)  measure  respectively:  Total  length,  32.5  and  335; 
head  and  body,  185  and  195;  tail  vertebne,  140  and  140;  huid 
foot,  43  (40)  and  44  (41). 

Spedmetu  Examined. — Three,  all  from  the  type  locality. 

Bemarka. — Tupata  pheeura  is  closely  related  to  true  T.  ferruginea 
the  type  locality  of  which  may  be  assumed  to  be  Singapore,  though 
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StBBopitliMiia  fiuiuitraaas  MQIler  «id  Schlegel. 

1850.  Semn&pitheetts  ftmoralU  Horetield,  Appendix  to  Memoir  of 
Life  of  Raffles,  p.  649.    Namen  nudum. 

1889-44.  SemnapitJucuB  sumatranus  Miiller  and  Schlegel,  Yerhandel. 
over  de  natuurlijke  Geschiedenis  der  Nederl.  overzeesche  bezit- 
tingen,  p.  78. 

1851.  Semnopitheeus  femoralU  Horsfield,  Catal.  Mamm.  Mus.  Hon. 
East  Ind.  Company,  p.  10. 

This  monkey  wa3  met  with  on  the  banks  of  the  Indragiri  river, 
where  it  was  less  numerous  than  8.  maurus.  Native  name,  kdhka. 
Two  specimens  taken. 

Hylobatei  hooloek  (Harlan). 

Five  gibbons  taken  on  the  banks  of  the  Indragiri  river  appear 
to  be  referable  to  this  species.  They  agree  perfectly  with  the 
description  given  by  Blanford,  and  are  evidently  distinct  from  H. 
lor,  numerous  specimens  of  which  have  been  collected  by  Dr. 
Abbott  on  the  Malay  Peninsula. 
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A  KxnsioK  or  tee  OXXVB  IIOUIOO|«. 

BY   JAHEB  A.   Q.   RBHK. 

DuiiDg  Die  preparation  of  this  paper  quite  aa  intereatmg  series 
of  forty-niue  apecinieDS  has  been  exainined,  forty-four  of  them 
loaDed  from  the  collection  of  the  United  Stales  National  Museum, 
through  (he  kindness  of  Mr.  Gerrit  S.  Miller,  Jr. ,  of  that  inetitotioD. 
The  author  alao  wishes  to  acknowledge  his  indebtedness  to  Dr.  C. 
Hart  Merriam  for  the  loan  of  two  Jamaican  specimens  from  t)iecol< 
lection  of  the  U.  S.  Kological  Survey;  to  Prof.  D.  O.  Hliot  for 
the  loan  of  one  specimen  from  San  Domingo  from  the  collection  of 
the  Field  Columbian  Museum,  Chicago,  and  to  Dr.  F.  A.  Jeoliok, 
of  the  Leyden  ^fuseum,  for  kindly  furnishing  information  concern- 
ing two  Cuban  specimens  in  the  collection  under  his  care. 

The  material  examined  cavers  all  the  localities  from  which  the 
genus  has  been  reoonled  with  but  few  exceptions,  and  in  such  cases 
the  specimens  are  not  available  for  examination. 
MOBIIOOPS  LcMh. 
1830.  Ailio  Leach,  Tmns.  Linn.  Soc.  London,  XIII,  p.  70.    Type. 
Jillo  euvieri.  a  mutiUted  and  almost  unrecoguizable  specimen  of 
M.  bUtinvitlii. 
IB90.    Mormoopi  Leach.  TraDS.   Linn.  Soc.  Loudon,  XIII,  p.  76. 

Tvpc.  .t/,  M,iii,riUii  [.vai;i,. 
ie4l>.    Lubosi'-iiii!  (liiziJhicli,   WJL'gmann'a  Arcliiv.  fur  N>| 
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genus  Aello,  which  Leach  described  from  a  mutilated  specimen  of 
Mormoops  blainvilliif  according  to  Dobson,'  who  examined  the  type. 
While  the  genus  and  species  Aello  cuvieri  have  page  priority  over 
Mormoops  blainvillii,  the  very  poor  definition  and  absolute  uniden- 
tifiability  of  the  former  (without  a  close  examination  of  the  type  such 
as  Dobson  has  made)  should  give  occasion  to  use  the  better  defined, 
almost  simultaneous  and  universally  recognized  name.  Gray,'  in 
speaking  of  the  occurrence  of  the  genus  in  Cuba,  placed  Mormoops 
and  the  genus  Chilonycteris  in  the  tribe  Nodilionina  in  the  vicinity 
of  the  TapJiozoiy  on  account  of  the  possession  of  no  true  nose  leaf. 
In  1840,  Gundlach*  described  a  specimen  of  this  genus  from  Cuba 
as  Lobostoma  einnamomeum,  and  Peters*  and  Saussure*  both  con- 
fused Leach's  species  with  another  form  of  the  genus  to  which 
Peters  later^  gave  the  name  of  megalophylla.  Saussure,  in  the 
above-mentioned  paper,  placed  the  genus  in  a  subtribe  of  the 
**  Noctilioniens, ' *  which  he  designates  as  the  " MormopsinSy*'  and 
associates  ChUonyderis  with  it  in  the  same  division.  In  1865, 
Peters,'  in  a  revisionary  table  of  the  order,  placed  Mormops  {Mor- 
moops Leach),  Chilonycteris  and  Pteronotus  in  a  subfamily  Mor- 
mopes  of  the  family  PhyllostomcUa,  Dobson*  considered  these  allied 
genera  as  constituting  a  subfamily  LobostomiruB  and  group  Mor- 
mopes  of  the  Phyllostomatidce.  Quite  recently  Miller*®  has  de- 
scribed a  form  allied  to  M,  megalophyllay  inhabiting  the  island  of 
Curasao,  as  Mormoops  intermedia. 

General  Relations, — The  three  genera,  Mormoops,  Chilonycteris 
and  Dennonotus  (Pteronotus  Auct."),  comprise  a  well-defined  sub- 
family, the  differential  characters  of  which  are  the  absence  of  a  dis- 
tinct  nose  leaf  and  the  presence  of  leaf-like  appendages  on  the 
lower  lip.  The  former  character  is  j?hared  by  the  genus  Centurio, 
but  the  latter  character  eai«ily  distinguishes  the  group  from  the 
Centurioninoe.     The  genus  Mormoops  may  be  distinguished    from 

'  Catal.  Chiropt,  Brit.  Mus.,  p.  454. 
*Ann.  Nat.  liist.,  IV,  p.  3,  1839. 

*  Wiegmann's  ^rcA. /.  Naturgesch.,  VI,  bd.  I,  p.  357. 

^  Afonatsber.   k.  preuss.    Akad.  Wissensch.,  Berlin,  1856,  pp.  410-415. 
Ahhandl.  k.  preuss.  Akad.  Wisscnsch.,  Berlin,  1856,  pp.  287-301. 
*Jievue  et  Magasin  de  Zoologic,  2d  ser.,  XII,  pp.  290-293. 
^  Monatsber.  k.  preuss.  Akad.  Wissensch.t  Berlin,  1864,  p.  381. 

*  Afonatsber.  k.  preuss.  Akad,  WisseuscJi.^  Berlin,  1865,  p.  257. 

*  Catal.  Chiropt.  Brit.  \fu$.,  pp.  44G-447. 
^^Proe.  Biol.  Soc.  Washington,  XIII,  p.  160. 

»»  Vide  Gill,  Proc.  Biol.  Soc.  Was?iington,  XIV,    p.  177. 
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the  other  two  genera  by  the  greatly  elevated  brain-case,  which 
throws  the  basi-cranial  axis  almost  at  right  angles  to  that  of  roe- 
truiD,  and  in  the  presence  of  prominent  internal,  baaally  annectant, 
flaps  to  the  ears. 

Aiter  a  study  of  the  names  applied  to  this  section  as  a  group,  I 
have  concluded  to  designate  the  subfamily,  containing  Mormoopi, 
ChilonyeUrit  and  Dcrmonotiu  {Pteronotut  Auct. ),  ob  the  Mor- 
moopina,  which  term  I  have  used  in  a  previous  paper. "  The  name 
Loboitomi/ut  of  Dobson  is  not  available  as  Lobottoma  is  a  sj-noaj'm 
of  Monnoop$  and  ChiUmycteriM. 

Key  to  the  Fonnt. 

a. — Chin  pad  slightly  divided.     Cutaneous  lap  connecting  the 
inner  side  of  the  coach  with  the  supraocular  region  united 
with  its  fellow  of  the  opposite  side. 
(. — Greatest  thickness  of  the  first  upper  premolar  centrally 
located,  the  tooth  being  crudely  rhomboid  in  outline, 

hlainvillii  Tjeach. 
66. — Greatest  thickness  of  the  first  upper  premolar  [xwleriorly 
located,  the  tooth  being  subconoid  in  outline, 

6.  dnnamomea  (Gundlach). 

aa, — Chin   pad  considerably  divided.     CutaucouB  lap  connecting 

the  inner  side  of  the  conch  with  the  supraocular  region  not 

united  with  its  fellow  of  the  opposite  side  except  at  the 

extreme  base. 

6. — First  upper  premolar  narrow,  centrally  constricted,  the 

posterior  margin  weU  separated  from  the  secon<l  pre- 

'  IriaiiK'ilur  ill    l>ii>iil    i 
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1872.  Mormops   BlainvilUi   Peters,    Monatsber.    k.    preuss.   Akad. 

Wisseusch.,  Berlin,  p.  859  (part). 
1878.  Mormops  blainvillii  Dobson,  Catal.  Chiropt.  Brit.  Mus.,  p.  456- 

'    Type  Zoca/%. -Jamaica. 

Distribution,  — Jamaica. 

General  Charaders. — Size  rather  small;  ears  with  the  prominent 
internal  wing  united  with  its  fellow ;  lower  margin  of  chin-lappet 
with  two  central  projections ;  labial  fold  very  deeply  cleft  centrally. 

Head. — Broad,  long  and  shallow.  Ears  very  large,  the  lower 
margins  extending  forward  to  the  commissure,  thus,  wuth  the  ante- 
rior trend  of  the  internal  connecting  membrane,  forming  a  cavity 
in  which  is  located  the  rather  minute  eye;  internal  connecting^ 
membrane  carried  forward  and  connecting  with  its  fellow  posterior 
to  the  nasal  region ;  the  apex  of  the  ear  with  a  concave  emar- 
gination ;  internal  ridge  well  developed,  extending  to  the  tip  of  the 
ear,  inferiorly  rather  deep,  the  tip  broadly  rounded;  antitragus 
high,  apex  circular;  tragus  rather  large,  apically  with  an  addi- 
tional sublanceolate,  subpetiolate  process,  inner  border  with  a 
median  cmargination,  outer  border  inferiorly  emarginate,  centrally 
with  a  rounded  process.  Eye  with  wart  near  both  the  anterior  and 
posterior  comers.  Nostrils  opening  in  the  lateral  portions  of  a 
fleshy  disk,  which  has  the  superior  margin  concavely  emarginate, 
below  which  the  didk  bears  a  median  ridge;  nasal  apertures  sur- 
rounded by  slightly  raised  margins;  the  central  formation  laterally 
flanked  by  rectangular  fleshy  processes;  upper  lip  deeply  notched 
opposite  the  first  upper  premolar,  an  acute  process  projecting  for- 
ward from  the  commissure.  C'hiu-lappet  of  lower  lip  subquadrate, 
upper  margin  with  a  central  concavity,  lower  margin  with  a  pair  of 
small  processes  in  the  center;  surface  papillose.  Iw»abial  fold  ample 
extending  much  below  the  chin-lappet,  deeply  divided  into  four 
portions  by  incisons,  one  median  and  two  lateral. 

Limbs. — Forearm  moderately  long,  considerably  bowed;  third 
finger  rather  long,  very  slender,  the  latter  character  a])plying  to  all 
the  digits ;  thumb  delicate.  Femora,  tibiie  and  feet  long  and  very 
slender ;  calcanea  long,  about  ecjualiug  the  tibiie. 

Membranes   and  Fur, — Membranes  verv   thin  and  semi-trans- 

» 

parent,  verj'  finely  tucked  and  wrinkled  by  cross  nerves,  the  pattern 
of  the  latter  being  very  regular;  pmpatagium  large,  the  anterior 
bonier  totally  free;  uropatagium  ample,  extending  quite  a  distance 
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beyond  the  tail.  Fur  loag,  soft  and  eilky,  the  posterior  part  of 
the  neck  with  a  collar  of  longer  hair;  throat  and  chin  with  ebort 
docGOse  fur;  ectopatagium  conBiderably  furrpd;  forearm  nOt 
furred ;  upper  lip  hearily  h^red. 

Co^.— Geueral  tint  above  and  below  orange -rufous,  slightly 
darker  over  the  shoulders,  paleft  around  the  head  and  on  the 
throat."     Membranes  pale  chestnut. 

Skull. — Rather  light  and  fragile;  cranial  portion  abruptly  ele- 
^'ated  and  thrown  forward ;  foramen  magnum  very  large  and  wholly 
above  the  level  of  the  orbital  region.  Braiu-caee  comparatively 
large,  and  forming  a  right  angle  with  the  line  of  the  face;  auditory 
bullse  moderately  prominent,  projecting  under  the  glenoid  foaeie,  the 
latter  being  large  and  subquadrate.  Rostrum  low,  the  upper  surface 
deeply  channeled  centrally;  palate  considerably  excavated,  pos- 
terior projection  narrow,  the  cleft  acute- an gulate  with  narrowly 
rounded  apex ;  zygoma  slightly  projecting,  Eublamellate.  Man- 
dible rather  long,  thin,  moderately  deep;  condyle  greatly  elevated; 
coronoid  process  low. 

Ttelk. — Central  pair  of  upper  incisors  much  longer  than  the 
small  lateral  pair,  flat,  the  cutting  edge  biiobate;  upper  canines 
long  and  falciform,  the  tips  slightly  spread ;  first  upper  premolar 
with  the  basal  outline  of  the  tooth  crudely  rhomboid  ;  second  upper 
premolar  with  a  large  caniniform,  jmsteriorly  placed  cusp;  upper 
molars  broad,  the  first  aud  second  with  W-shaped  arrangement  of 
the  ridges,  the  protocone  being  more  strongly  developed  on  the  first 
than  on  the  second  molar;  third  molar  transverse,  with  N-shaped 
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tooth,  cusps  of  the  first  and  third  of  equal  length,  longer  than  the 
seoond ;  molars  with  five  cusps,  the  anterior  one  low  and  not  promi- 
nent, the  posterior  four  tall  and  sharp. 

Measurements, — Average  of  two  Jamaican  specimens:  Length  of 
head  and  body,  50  mm. ;  head,  15.7;  tragus,  4.2;  forearm,  44.5; 
thumb,  6.2;  third  finger,  81.5;  tibia,  20;  calcaneum,  19.5;  foot, 
8.1;  tail,  28.3. 

JRetnarks, — This  species  is  not  liable  to  be  confused  with  any 
other  form  except  the  subspecies  cinnamamea,  which  is  distin- 
guished by  the  outline  of  the  first  upper  premolar.  From  M. 
megalaphylla  and  its  subspecies  this  species  is  immediately  distin- 
guished by  the  form  of  the  ears,  the  chin-lappet  and  the  labial 
folds. 

Specimens  Examined, — Two  alcoholic  specimens  and  one  skin: 
Jamaica  (Coll.  Biological  Survey);  Moneague,  St.  Ann,  Jamaica 
(Coll.  Biological  Sur>'ey) ;  Kingston,  Jamaica  (skin)  (Coll.  U.  8. 
Nat  Mus. ). 

Xormoopi  blainvUlii  oinnamomea  (Gundlach). 

1889.   Mormops  Blainvillii  Gray  (not  of  Leach),  Ann.  Nat.  Hist., 

IV,  p.  8. 
1840.   L[obostoma]   einnamomeum  Gundlach,  Wicgmann's  Archiv. 

fur  Naturgeschichte,  VI,  bd.  I,  p.  357. 

1872.  Mormops    Blainvillii   Peters,   Monatsber.    k.    preuss.    Akad. 
Wissensch.  Berlin,  p.  359  (part). 

1873.  M^armaps]   Blainvillii  Gundlach,  Anales  Socied.  Esp.  Hist. 
Nat.,  1,  cua.K  3,  p.  244. 

Tifpe  Locality. — Casetal  St.  Antouio  el  Fimdador,  Cuba. 

Distribution. — Cuba,  San  Domingo  and  Mona  Island  (in  the 
Mona  Island  passage  between  San  Doniingo  and  Porto  Rico). 

General  Characters. — Similar  to  the  Jamaican  M.  blainvilliiy  but 
the  first  upper  premolar  attains  its  greatest  thickness  posteriorly, 
the  outline  of  Ihe  tooth  being  subconoid  with  the  apex  directed 
forward. 

Membranes,  ears  and  olher  external  characters  as  in  Mormoops 
blainvillii. 

Teeth. — The  firsl  upper  premolar  greatly  expanded  posteriorly 
on  the  internal  portion,  the  cinguluin  forming  a  hea\y  raised  border 
to  a  deeply  impressed  valley  ;  the  whole  struclure  gi\'ing  the  tooth  a 
subconoid  or  subpyriforin  outline,  the  aj)ex  being  formed  by  the 
anterior  border  of  the  cinguluni. 

Color, — General  tint    walnut-brown  above,    ecru-drab  beneath, 
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the  hair  of  the  upper  surface  basally  the  game  tint  a 
surface.     Ears  and  membraues  blacklEh-brown. 

The  Mona  Island  specimens  are  all  uniformlY  colored,  but  a  San 
Domingo  specimen  (Ko.  HH  Field  Columb.  Mub.  )  is  ochraceous 
above,  slightly  darker  toward  the  lips  of  the  hair,  the  lint  of  the 
lower  surface  being  tawny  ochraceous;  two  Cuban  specimens  exam* 
ined  arc  identical  with  true  blainvilUi  in  coloration.  From  the 
evidence  available  it  is  seen  that  this  fomi  presents  two  color 
phases,  one  brownish,  the  other  ochraceous. 

Me<miremente. — Average  of  ten  specimens :  Length  of  head  and 
body,  51.2  mm.;  head,  16.8;  ear,  15.1;  tragus,  4.-1;  forearm, 
44.5;  thumb,  .6.C;  third  finger,  83.1;  tibia,  19.5;  calcaneum, 
19.4;  foot,  8.5;  tail,  25.8. 

Remarkt. — The  difFerence  in  the  form  of  the  first  upper  premolar 
exhibited  by  this  form  is  quite  striking,  and  is  constant  in  the  series 
of  specimens  examined.  Xo  difference  can  be  detected  between  the 
specimens  from  Mona  Island  and  those  from  Son  Domingo.  While 
no  inlergmdation  is  knonn  to  occur  with  M.  blainvUlii,  in  view  of 
the  slight  diBerentiation  I  prefer  to  call  this  form  a  race  and  not  a 
species. 

Speeimeta  Examined. — Twelve — three  skins,  nine  alcoholics: 

Baracoa,  Cuba.     Two  alcoholics  (Coll.  U.  S.  Nat.  Mus.). 

Mona  Island,  Porto  Rico.  Seven  specimens — two  skins  (with 
skulls),  five  alcoholics  (Coll.  U.  S.  Sat.  Mus.). 

Sau  Domingo.     Two  alcoholics  (Coll.  Acad.  Sat.  Sci.  Phila. ). 

Aquacate,   San  Donungo.      One  skin  with  skull   (Coll.   Field 
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1879.  Monnops  megalophylla  Alston,  Biol.  Cent.-Amer.,  Mamm.,  p. 
37.     (Part.)     (Mexico  [form?];  Tehuantepec. ) 

1893.  Mormops  megalophylla  Thomas,  Journ.  Trinidad  Field  Nat- 
uralists' Club,  I.  No.  7.  p.  162.     (Trinidad.) 

Type  Locality. — As  originally  noticed  (see  above)  this  form  was 
supposed  to  have  come  from  Cuba,  but  Peters  in  his  paper,  in  which 
the  name  megalophylla  was  proposed,  shows  that  the  species  is 
from  Mexico.  Examined  in  the  light  of  present  material,  it  is  seen 
that  the  typical  form  of  the  species  is  limited  in  Mexico  to  the 
southern  portion  and  Yucatan,  which  section  should  be  regarded  as 
the  type  locality.  This  is  ascertained  by  an  examination  of  Peters* 
figure  mentioned  above  and  by  comparing  it  with  specimens ;  the 
differential  characters  of  the  races  would  be  visible  in  the  figure, 
but  it  clearly  represents  the  form  to  which  I  have  limited  it. 

Distribution, — Southern  Mexico  and  Yucatan,  south  as  far  as 
Colombia,  northern  Ecuador,"  Venezuela  and  Trinidad.  Some 
specimens  recorded  from  **  South  America  *'  no  doubt  came  from 
the  northern  portion  of  that  vast  continent. 

Oeneral  Characters, — Internal  connecting  membrane  of  ear  not 
united  with  its  fellow  of  the  opposite  side,  except  at  extreme  base ; 
chin -lappet  broadly  and  deeply  divided.  Skull  with  the  rostral 
portion  much  inflated.  * 

Head, — Ear  large,  not  high;  apex  subtruncate;  the  internal 
connecting  membranes  rather  low,  only  confluent  at  the  extreme 
base  on  the  rostrum,  this  section  developing  a  pair  of  subcircular 
appendages  which  conceal  the  anterior  aspect  of  the  point  of 
attachment;  internal  ridge  rather  high,  moderately  haired;  lower 
external  margin  of  the  ear  voluminous,  forming  a  very  consider- 
able pocket,  which  when  extended  projects  a  distance  on  each  side 
of  the  head  equal  to  the  thickness  of  the  same;  antitragus  longi- 
tudinal, low,  rounded;  tragus  with  the  apical  appendage  subspatu- 
late,  the  median  whorl  thickened  internally,  basal  lobe  truncate 
and  more  developed  than  in  M,  blainvillii.  Eye  small,  with  a 
large  V-shaped  warty  projection  placed  posterior  to  it,  below  the 
axis  of  the  ocular  opening.  Nostrils  oval,  slanting  upward  and 
outward,  the  whole  arrangement  of  callous  pads  being  similar  to 
if.  blaininlliiy  but  the  iuternasal  pads  more  robust  and  the  laterals 
oblong  instead  of  subcircular.  Upper  lip  very  fleshy,  the  incision 
near  the  commissure  being  wide  and  rounded.     Chin -lappet  roughly 

••  Oldfield  Thomas  in  epist. 
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the  eame  in  outline  as  M.  blainmllii,  but  the  lower  margin  deeply 
divided  between  the  two  proceases,  the  incision  being  widened 
at  the  end,  the  margins  adjoining  these  processes  but  slightly 
emarginate  with  the  lower  angles  rounded;  surface  of  lappet 
similar  to  M.  blainvilUi.  Labial  fold  very  much  as  in  the  above- 
mentioned  species." 

Limbs. — Forearm  long,  metacarpal  of  the  third  finger  not 
reaching  the  elbow;  thumb  short  and  weak.  Tibia  and  femur 
slender. 

Fur. — Fur  rather  sparse  in  the  region  of  the  nape,  the  crown 
of  the  head  being  devoid  of  hair.  Upper  fur  silky,  under  fur 
woolly. 

Color. — Upper  surface  prout's- brown,  the  hair  lighter  basally, 
which  under  tint  shows  in  the  sparsely  haired  region  of  the  nape, 
imparting  a  dull  ochraceous  touch  to  that  portion.  Membranes 
clove-brown.  "Under  surface  varying  from  wood-brown  to  tawny- 
olive. 

Skull. — Rather  lai^,  strongly  inflated,  brain-case  capacious, 
gently  curving  down  into  the  rostrum  which  is  strongly  inflated 
posleriorly.  Zygoma  not  bowed,  widest  posteriorly,  Basi-cranial 
axis  forming  an  obtuse  angle  with  the  facial  axis. 

Teeth, — Middle  upper  incisors  broad,  with  a  faintly  bitobed  cut- 
ting edge ;  outer  upper  incisors  minute,  placed  in  close  proximity  to 
the  middle  incisora.  Lower  incisors  arranged  in  a  semi-circle,  each 
finely  tritobed.  Upper  canines  long,  slightly  divergent  at  the  lips. 
Lower  canines   rather   long,    divergent,   with  the  cingulura  well 
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and  the  internal  cudp  parahypoconoid  in  relation.  Lower  molars 
each  with  five  cusps,  the  W-shaped  disposition  not  being  so  strongly 
marked  as  in  the  upper  molars,  the  metahypoconoid  and  protopara- 
conoid  cusps  more  elevated  than  the  remaining  connecting  ridges. 

Measurements, — Average  of  three  dried  skins :  Length  of  head 
and  body,  71  mm.  (67.5-74.7);  forearm,  53.2  (52.7-54);  tibia,. 
21.1  (21-21.5);  foot,  9.6  (9.5-10). 

Remarks, — This  species  can  be  readily  distinguished  from  blain- 
villU  by  the  characters  given  above.  From  m.  intermedia  it  is 
separated  by  the  freer  and  less-crowded  first  upper  premolar.  The 
subspecies  senicula  is  distinguished  by  the  form  of  the  second  upper 
premolar. 

Specimens  Examined,— Three  skins  with  skulls: 

Merida,  Yucatan  (two)  (U.  S.  N.  M.). 

San  Juan  Baulisla,  Tabasco,  Mexico  (one)  (U.  S.  N.  M. ). 

Xormoops  megalophylla  senioula  n.  subsp. 

1870.  Mormoops  (Blainville  f)  Dug^s  (not  of  Leach),  La  Naturaleza, 

I,  p.  187.  (Guanajuato.) 
1879.  Mormops  megalophylla  Alston,  Biol.  Cent.-Amer.,  Mamm.,  p. 

37.  (Part.)  (Mirador.) 
1900.  Mormoops  megalophylla  Mearns  (not  of  Peters),  Proc.  Biol.  8oc. 

Wash.,  XIII,  p.  168.     (Fort  Clark.  Texas.) 

Type,  —  Adult  ?  ;  Fort  Clark,  Kinney  county,  Texas.  No. 
84,801  U.  S.  National  Museum.  December  3,  1897.  Collected 
bv  Dr.  E.  A.  Mearns. 

Distribution, — Southern  Texas  (type  locality  only  known  record), 
northern  and  central  Mexico,  probably  intergrading  with  the  typical 
form  to  the  south  of  the  central  plateau  country. 

General  Characters, — This  form  differs  from  the  tj'pical  form  of 
megalophylla  in  the  much  heavier  and  broader  second  upper  pre- 
molar, which  bears  a  verv  heavy  and  wide  internal  shoulder.  The 
forearm  seems  to  average  slightly  longer,  but  this  was  rather  unsat- 
isfactorily determined  as  all  the  available  specimens  of  the  typical 
form  are  skins. 

Teeth, — Essentially  as  in  megalophylla  except  for  the  form  of 
the  second  upper  premolar.  This  tooth  is  broader  than  the  length 
of  the  labial  border,  the  internal  portion  of  the  tooth  is  much  more 
extensive,  a  broad  rounded  shallow  shoulder  being  formed,  which 
development  is  comparatively  slight  in  megalophylla. 

Color, — Upper  parts  broccoli-brown,    the  whole  with   a   faint 
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silvery  BufFusioii ;  hair  of  the  nape  and  upper  part  of  the  head 
baailly  pale  ecru,  which  tint  shows  through  the  general  color,  pro- 
ducing a  lighter  appearance  in  those  regions.  Lower  Burfacfl 
wood-brown,  becoming  ecru  on  the  aides  and  flanks.  Membranes 
hair-brown. 

Mea*urement». — Tj'pe  (collector's  measurements) :  "  Length, 
90;"  tail  vertebrte,  28;  alar  expanse.  373;  finger  (longest),  90; 
head,  17;  forearm,  56  mm."  Averse  of  thirteen  alcoholic  speci- 
mens: Length  of  head  and  body,  58.8  mm.;  head,  16.7;  ear,  1-1.9; 
tragus,  fi.3;  forearm,  53.3;  thumb,  7.6;  third  finger,  93.1;  tibia, 
21.6;  calcaneum,  21.8;  foot,  9.5;  taU,  25.8. 

Remarks. — This  form  can  readily  be  distinguished  from  typical 
megalophylla  and  m.  intermedia  by  the  form  of  the  second  upper 
premolar.  It^  distribution  seems  to  coincide  with  the  tableland 
of  Mesico  (and  its  more  northern  remnant),  though  two  specimens 
from  Tampico  are  perfectly  typical. 

Speeimena  £ramined.— Seventeen — two  skins,  thirteen  alcoholics, 
two  skulls — all  from  the  United  States  National  Aluseum : 

Fort  Qark,  Tex.  (1). 

Tampico,  Tamaulipas,  Mex.  (2). 

Guanajuato,  Guanajuato,  Mex.  (1). 

Mirador,  Vera  Cruz,  Mex.  (8). 

Orizaba,  Vera  Cruz,  Mex.  (2). 

Morelos,  Mes.  (.3). 
XomoDpi  m«y«loplirlla  liit«niMdl>  (Mtller). 

■   Miller,  I'rac,   Iliol.   r^oc.  WasLiiiglor 
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between  the  canine  and  second  premolar,   completely  filling  the 
space. 

Color, — In  describing  the  color  one  cannot  do  better  than  quote 
the  original  description — **  Brown  phase:  entire  dorsal  surfac^ 
sepia,  the  fur  paler  beneath  the  surface  and  each  hair  tipped  with 
light  drab.  The  drab  tips  produce  a  distinct  bloom  in  certain 
lights.  Under  parts  very  pale  yellowish  broccoli-brown,  lightest  on 
belly,  flanks  and  pubic  region,  faintly  darker  across  chest.  Red 
phase :  like  brown  phase  but  entire  pelage  suffused  with  cinnamon. 
Pale  phase :  light  salmon -buff  above  and  below,  becoming  more 
red  about  shoulders  and  head.  Ears  and  membranes  dark  brown 
in  all  three  color  phases.'*  The  brown  phase  appears  to  be  simply 
an  intermediate  between  the  two  extremes. 

Measurements, — Average  of  seven  alcoholic  specimens:  Length  of 
head  and  body,  55.5  mm.;  head,  16.7;  ear,  14.5;  tragus,  5.4; 
forearm,  50.8;  thumb,  6.3;  third  finger,  86.9;  tibia,  20.9;  cal- 
caneum,  21.7;  foot,  9.7;  tail,  23.7. 

Remarks. — In  view  of  the  slight  differentiation  of  this  form  I 
prefer  to  consider  it  a  subspecies  and  not  a  full  species.  Future 
study  may  show  that  it  is  strictly  insular  and  that  no  intergrada- 
tion  occurs,  but  I  prefer  to  treat  it  on  the  same  basis  as  the  other 
newly  recognized  form  of  this  group,  the  dental  characters  of  which 
are  even  more  striking,  though  the  difference  in  size  is  not  so 
apparent. 

Specimens  Examined, — Fourteen — six  skins,  seven  alcoholics,  one 
skull — all  from  the  U.  S.  National  Museum : 

Curasao,  West  Indies  (14). 
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April  1. 
Mr.  Charles  Morris  in  the  Chair. 

Twelve  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  ; 
''TwoDiseasesof  the  White  Cedar/'  by  J.W.  Harshberger,  Ph.D. 
'*  A  Revision  of  the  Genus  Mormoops,'*  by  James  A.  G.  Behn. 


April  8. 
Mr.  Benjamin  Smith  Lyman  in  the  Chair. 

Eight  persons  present. 

The  death  of  Charles  G.  Sower,  a  member,  March  22,  was  an- 
nounced. 


April  15. 


Mr.  Charles  Morris  in  the  Chair. 

Eighteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : 
**^0n    Phylogenetic     Classification,'*     by    Thomas    II.     Mont- 
gomery, Jr. 

**  On  the  Localities   of    A.    Adams'    Japanese  Helicidie,"    by 
Henrv  A.  Pilsbry. 
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April  22. 

Mr.  Chables  Mobsis  id  the  Chair. 

Fifteen  pereons  present. 

A  paper  entitled  "  Obeen'atioDS  on  GaleopithecuB  voiane,"   by 
Henry  C.  Chapman,  M.B.,  was  presented  for  publication. 


Mr.  Charles  Morbis  in  the  Chair. 

Twelve  persons  present. 

Papers  under  the  foHoning  titles  vrere  presented  for  publication : 

*'  Descriptions  of    Some  New  Polynoidaj,  with  a  LL<t  of  Other 

Polychieta  from  North  Greenland  Waters,"  by  J.  Percy  Moore. 
"  The  Classification  of  the  Aleyrodidie, "  by  T.  D.  A.  Cockerell, 
Edwin  C.  Jellelt,  Frederick  A.  Packard,  M.D.,  and  Robert  C. 

Banes  were  elected  members. 

The  following  were  ordered  to  be  printeil ; 
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A  COLLECTION  OF  BEPTILE8  AND  BATBACHIAN8  FBOH  BOBNEO 

AND  THE  LOO  CHOO  ISLANDS. 

BY   ARTHUR   ERWIN   BROWN. 

Through  the  courtesy  of  the  officers  of  the  Wistar  Institute  of 
Anatomy  and  Biology,  I  have  been  permitted  to  examine  the  fine 
collection  of  reptiles  and  batrachians,  numbering  327  specimens, 
made  bv  Dr.  William  H.  Fumess,  Dr.  H.  M.  Hiller  and  Mr. 
Alfred  Harrison,  Jr.,  in  west  and  northwest  Borneo  and  the  Loo 
Choo  Islands,  between  the  years  1893  and  1897. 

The  thoroughness  of  previous  collecting  in  the  portions  of  Borneo 
visited  by  these  gentlemen,  is  attested  by  the  fact  that  the  present 
series  yields  but  one  Bornean  species  hitherto  undescribed;  but  a 
complete  list  of  the  species  represented  in  the  collection  is  here 
given,  with  such  notes  as  contribute  to  our  knowle<^lge  of  the  herpe- 
tology  of  those  regions. 

BORNEO. 
RBPTILIA. 

ClIELONIA. 
Bellia  borneensis  (Gray). 

Five  .sj)ecimens ;  Kapuas  river. 

All  about  70  mm.  long.  Dark  olive-brown  above ;  plastron  dirty 
green  with  dark  sutures.  Soft  parts  colored  like  the  ciirapace. 
There  are  some  irregularities  in  the  plates.  No.  2,413  has  the 
fourth  and  fifth  vertebrals  and  the  fourth  costal  broken  up  into  six 
irregular  j)lates.  No.  2,40(1  has  the  fourth  costal  on  one  side,  and 
the  fifth  vertebral  transversely  divided.  The  front  of  the  forearm 
has  enlarge<l  transverse  scales,  hut  on  the  outer  side  of  the  hind 
leg  they  are  small. 

Cyolemys  pUtynota  Gmy. 

One  six^cimen,  70  mm.  long;  Baram. 

(ireen  above  and  IkjIow;  each  vertebral  with  a  pair  of  small 
black  spots  and  each  costal  with  one  similar  sjwt.  Sutures  between 
all  ventral  shiehls  dark. 
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Three  specimenH,  Kapuas  river;  oue,  Sarawak;  two,  Borneo. 

Largest,  $,  196  mm.  In  the  adults  the  carapace  is  distinctly 
flattened  on  the  vertebral  area,  and  an  indbtinct  ridge  is  outlined 
by  the  centres  of  the  areolte  on  the  costale;  this  does  not  appear  in 
very  young  examples,  and  i^  firsi  indicated  in  Nu.  2,436.  74  mm. 
long.  In  the  adults  the  dark  markings  on  the  plaatron  have  dis- 
appeared. 
OwMBTda  tpinow  Onr 

Two  from  Kapuas  river;    one,    Baram   (collected  by  Charles 
Hose);  one,  Borneo. 

Largest   measures  200   mm.     c?.      No.    5,69$,   from   Baram, 
85  mm.  long,  is  much  darker  than  the  larger  aiiecimens. 
Iiimjx  (nbplum*  Geoff. 

One  specimen,  73  ram.  long ;  Kapuas  river. 


Djmnodmotyliu  munionttQl  Kuhl, 

Two  $ ;  Borneo 
QoutodM  kendklll  (Gnj). 

One  specimen ;  Kuchiug 
HjmidMtylni  franktu  D.  aod  B. 

Two,  Borneo,  cf,  ?  ;  five,  Kapuas  river. 
Hemidutrlni  pUtTnnit  (3chn.), 

Five,  Kapuas  river. 


1902.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  177 

Jtpttlun  nigrilabiis  Peters. 

One  ?,  Borneo. 
Calotes  eriiUtellus  (Kohl). 

Ten,  Borneo;  five,  Kapuas  river;  one,  Kuching;  one,  Baram. 

Mr.  Boulenger's  conclusion  that  C.  mohiccantL8  can  not  be  sepa- 
rated from  the  present  species  is  fully  justified  by  the  specimens  in 
this  collection,  which  exhibit  equal  variability  to  those  studied  by 
him. 

Tiranui  talvator  (Laur.). 
One  adult,  Borneo;  one  young,  Kapuas  river. 
In  both  specimens  Ihe  ventral  scales  are  smooth. 

Yiranus  hetaropholii  Boul. 

P.  Z.  S.  of  London,  1892,  p.  506,  PI.  XXIX. 

No.  2,380,  collected  by  Messrs.  Harrison  and  Hiller  at  Baram, 
Sarawak,  is  somewhat  intermediate  between  V.  dumerili  and  the 
single  specimen  from  Mt.  Dulit,  described  by  Mr.  Boulenger  under 
the  above  name;  but  as  it  presents  the  characteristic  vertebral 
area  of  granules,  entirely  separating  the  large  dorsal  and  lateral 
scales,  shown  by  that  specimen,  they  would  seem  to  be  identical. 
It  differs  from  Mr.  Boulenger' s  8i)ecimen  in  that  the  nuchal  scales 
are  not  flat,  but  distinctly  subconical,  and  the  ventrals  are  without 
a  keel.  The  large  nuchal  and  dorsal  scales  are  more  or  less  sepa- 
rated from  each  other  by  granules.  The  whole  upper  surface  is 
<lark -olive,  with  the  black  markings  much  as  in  V,  dumerili^  but 
the  crossbands  on  the  body  arc  narrow  and  indistinct  and  are  more 
or  lei«s  prolonged  on  to  the  ventrals.  The  under  surface  is  yellow ; 
throat  and  neck  with  short,  longitudinal  black  markmgs. 

Total  length  o30  mm.  (tail  308). 

Taohydromus  sexlineatus  Daiid. 

Three,  Kuching;  three,  Bcjnieo. 

Mabnia  mgifera  (Stolic.)- 

Xos.  2,370,  2,444,  2,445,  from  Kuching,  corresjwnd  exactly  to 
M.  rugiferay  except  that  a  ix>3tna«5al  is  present,  and  the  anterior 
loreal  is  rather  more  elevated  than  the  second;  the  dorsal  scales  are 
in  28  and  29  rows.  I  am  not  inclined  to  separate  them  on  account 
of  these  differences. 

Mabnia  mnltifasoiata  (Kuhl). 

Nineteen,  Sawanik;  one,  Kuching;  seven,  Bonieo. 
12 
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lUbnl*  ndl*  Bon). 

No.  2,241,  from  Kuehing. 
Lygowiiia  TitUtnm  rEdel.). 

Three,  Sarawak;  two,  Kuehing;  one,  Borneo. 
IijgnoBft  nitani  Peten, 

One,  Borneo. 
Traptdophonu  brookil  (Onr). 

No8.  5,697,  5,853,  Borneo. 

These  specimens  are  each  about  220  mm.  long.  In  each  of 
them  the  prefrontals  are  widely  separated,  as  in  the  type  speci- 
men. 

Ofhidia. 
FrthaQ  rationlatu  (Bchn.). 

Two,  Borneo;  two,  Baram. 
Cyllndrophii  mfu  (Lsut.l. 

Two,  Kuehing;  two,  Borneo;  one,  Celebes,  collected  by  Charles 
Hose. 

Largest  specimen  380  mm. 
ZanopalOt  nnioolor  B«iiiv. 

One,  Kapnas  river, 

Veutrale  179;  subcaudals  29. 
PolydontopUi  gaminttu  (Bole). 

No.  2,338,  from  Baram. 

Lengtii  485  mm.  (tail  120) ;  ventrals  150;  subcaudals  51. 
■•  s]H'dmfii   corresjwiiiU  exactly   lo  Giiiitlifr'^  i 
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BrjoeaUmiis  trilineatus  sp.  nov. 

Rostral  barely  visible  from  above ;  intemasals  much  shorter  than 
prefrontals;  frontal  longer  than  the  snout,  shorter  than  parietals; 
loreal  long  and  entering  orbit ;  no  preocular,  the  supraocular  ex- 
tending down  to  meet  the  loreal ;  one  narrow  postocular ;  temporals 
1  (2) -2;  seven  upper  labials,  third  and  fourth  in  the  orbit;  pos- 
terior chin  shields  short.  Scales  in  15  rows.  Ventrals  228;  anal 
entire ;  subcaudals  87  pairs. 

Total  length  285  mm.  (tail  70). 

Olive-brown  above,  with  a  narrow  greenish -yellow  vertebral 
stripe,  and  another  on  each  side,  on  the  fifth  row  of  scales.  Top 
of  head  olive-brown.  Ventrals,  outer  row  of  scales  and  both 
series  of  labials  of  the  same  color  as  the  light  stripes. 

Type  specimen.  No.  5,825  from  Baram  district,  collected  by 
Drs.  Fumess  and  Hiller. 

This  species  much  resembles  Dryocalamus  tristrigatus  Gunth.,  of 
unknown  locality,  but  compared  with  Mr.  Boulenger's  plate*  the 
head  is  flatter  and  the  upper  labials  less  elevated,  the  rostral  is 
smaller,  there  is  but  one  postocular,  and  the  color  appears  to  be 
different. 

XeneUphu  hezagonotns  (Cantor). 
One,  Baram ;  collected  by  Charles  Hose. 

Colnber  oxyoephalns  Boie. 
Three,  Kapuas  river ;  one,  Baram ;  one,  Borneo. 

Coluber  melanoms  Schl. 

One,  Kuching ;  three,  Baram,  collected  by  Charles  Hose. 

No.  5,810  has  the  preocular  divided  ou  one  side,  and  5,814  has 
the  anterior  ends  of  the  first  row  of  teniporids  cut  off,  forming  an 
extra  series  of  small  temporals. 

Dendrophis  piotns  (Gm.). 

Seventeen  specimens ;  Kuching,  Kapuas  river,  Baram,  Sarawak. 

No.  2,374,  from  Baram, 780  mm.  long  (tail  250),;^ ventrals  161), 
subcaudals  121,  is  bluish-black  above  with  the  lateral  stripes  very 
indistinct;  belly  yellow,  much  marked  with  blue  posteriorly.  No. 
'),691  has  the  loreal  horizontally  divided  on  both  sides;  tem- 
porals 1-2. 


^Cat.  of  Snakes  in  Brit.  Mus.,  I,  p.  872,  PI.  XXV,  fig.  8. 
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DendTophli  ft 

One,  Kapuas  river, 
Daudnlaphii  oandoUnntni  {Onr). 

Eiglit  specimeDs;  Kapuaa  river,  Kucliing,  Banim. 

No.  2,378,  from  Baram,  l,lfiO  mm.    (taU  300),   ventrals  183, 
aubcaudals  97,  is  dark  bluish-black  with  obscure  lateral  stripes; 
belly  slate  color. 
Bimotci  ootoliiiBBtiii  (Schn.). 

Oue,  Saraivak ;  two,  Baram ;  one,  Borneo. 
AbUbat  trlMloi  (Scbl.1. 

One,  Borneo. 
Calamuia  TaimlfiinDlt  D.  >nd  B. 

Two,  Borneo. 

No.  5,816  haa  the  body  completely  encircled  by  alternating  rings 
of  brownish -black  and  pale-yellow,  the  dark  ringa  being  widest  on 
the  back  and  the  light  ones  exactly  the  reverse ;  whole  head  pale- 
yellow;  length  172  mm.  (tall  \'i).  This  corresponds  to  the  form 
described  by  Gunther  ns  C.  fiavUejin. 
Hn)*lrhiu  «nlt7drii  {Schn.). 

Two,  Kapuaa  river. 

No.  2,561  has  ventrals  157;  siibcaudais  31. 
HTpiirhtu  doriw  (Peien). 

No.  2,311,  Kapuas  river. 

The  example  which  I  refer  lo  this  species  corresponds  nearly  to 
Irrrriplinii  mid  plate.      It  li.t>.   !io 


1902.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  181 

164;   subcaudals  70.     No.  2,567,  same  locality,  length  515  mm. 
(taU  120) ;  ventrals  161 ;  subcaudals  69. 

Ptammodyiiaitof  piotui  Gunth. 

Three  specimens  from  Kapuas  river. 

No.  2,236  is  518  mm.  long  (tail  118) ;  ventrals  159;  subcaudals 
80.  Body  slender  and  stripes  only  indicated.  In  form  and  pro- 
portions this  species  is  very  closely  approached  by  No.  2,567  (P. 
pulverulentus),  and  the  distinctness  of  the  two  species  appears  to 
me  questionable. 

Dryophis  prasinni  Bole. 
Ten  specimens ;  Kapuas  river,  Kuching,  Baram. 

Cluryfopelea  ornata  (Shaw). 

No.  5,690,  Baram  district,  898  mm.  (tail  250);  ventrals  213 
(the  last  one  divided) ;  subcaudals  135.  The  light  spots  on  the 
back  are  confluent  into  an  almost  continuous  vertebral  stripe,  be- 
coming obscure  toward  the  tail.  The  ventrals  are  unmarked,  and 
the  subcaudals  have  narrow  black  margins. 

Snhydrina  valakadien  (Bole). 

One,  Baram;  one,  Borneo. 

The  Baram  specimen,  840  mm.  long  (tail  115),  has  a  pair  of 
elongated  shields  detached  from  the  inner  border  of  the  parietals, 
immediatelv  behind  the  frontal. 

The  color  is  greenish-gray  above  in  one  specimen,  and  lead  color 
in  the  other;  beneath,  yellow. 

Bnngams  faaoiatiiB  (Schn.)- 
One,  Baram ;  one,  Borneo. 

Bangamf  flayioeps  Reinh. 
One,  Baram.     Collected  by  Charles  Hose. 

Kaia  naia  (L.). 

One,  Kuching. 

Dark -olive,  «\'ithout  markings  except  side  of  head  and  throat 
yellowish. 

Laolietii  wagleri  (Bole). 

Thirteen  specimens;  Kapuas  river,  Kuching,  Baram.  There 
is  much  variation  in  the  color  of  these  specimens.  Some  are  green, 
manv  dorsal  scales  and  the  vent  mis  with  yellow  borders:  others  are 
green  above,  some  scales  with  yellow  centres,  the  wholly  green  ones 
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being  arranged  in  narrow  croesbands,  the  ventrala  yellow,  edged 
with  dark-green.      No.   2,337,   from  Banim,   355  mm,   long,  ia 
bluish-brown  on  the  bodj,  green  on  the  tail,  all  the  scales  with 
narrow  pale  margins;  ventrals  greenish- white  with  pale  borders. 
LubMU  ■nmatrmniu  (RaIB«a). 

One,  Barani.     Collected  by  Charles  Hose. 

BATBAOHIA. 

ECAUDATA. 
B«U  mMTOdOB  Kuhl. 

Two,  Borneo. 
Bmu  tigrina  Duid. 

Nine,  Baram  river;  Borneo. 

These  specimecs  are  all  young ;  the  head  and  body  in  the  largest 
measuring  but  65  mm. 
Bana  trytLnM  (SobLj. 

One,  Kapuaa  river;  oue,  Baram;  two,  Borneo. 

Length  of  head  and  body  in  the  largest  67  mm. ;   hind  limb 
108  mm. 
Sana  svartttl  Bool. 

Cat.  Bat.  Sal.  in  Brit.  M us.,  p.  78,  PI.  VI. 

Two,  Borneo  ;  one,  Baram  river. 

These  specimens  correspond  closely  to  Mr.  Boulenger's  description 
and  plate.  No.  5,768  is  the  largest  and  measures  78  mm.  from 
Bnout  to  vent;  hind  leg  127.     In  each  of  them  the  anterior  end  of 
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than  the  two  older  examples;  the  legs  are  dbtinctly  crossbanded 
with  black. 

Bhaeophomf  maonlatuB  (Gray). 

No.  5,808,  Borneo,  measuring  but  32  mm.  head  and  body,  is 
referred  with  some  hesitation  to  this  species,  both  the  tympanum 
and  digital  disks  being  small.     This  may  be  a  juvenile  character. 

Calophrynui  plenroi tigma  Gunth. 
One,  Borneo;  three,  Baram  river  (collected  by  C.  Hose). 

Bufo  melanof tiotm  Schn. 

Four,  Baram  river  (coll.  by  C.  Hose) ;  two,  Borneo. 

The  largest  is  112  mm.  head  and  body;  hind  leg  160. 

No.  5,776,  but  43  mm.  long,  is  probably  the  young  of  this 
species. 

Bnfo  biporeatni  QunUi. 

Ten  specimens ;  Baram  river,  Kuching,  Tegora. 

No.  5,783,  from  Baram,  and  5,769,  40  mm.  long,  might  about 
as  well  be  assigned  to  B.  divergens  Peters,  but  with  the  small 
amoimt  of  material  at  my  disposal,  I  am  not  inclined  to  separate 
them. 

Bnfo  aiper  GiuTen. 

Seven  specimens;  K^puas  river;  Baram  river  (collected  by  C. 
Hose);  Miri,  Sarawak;  Borneo. 

The  largest  measures  140  mm.  snout  to  vent;  hind  leg  185. 

LOO  CHOO  ISLANDS. 

The  collections  of  Drs.  Fumess  and  Hiller  in  the  Loo  Choo 
Islands,  in  1896,  were  made  in  Ooshima  and  Okinawa;  the  collec- 
tors' labels  imfortunately  do  not  distinguish  between  the  two  local- 
ities. 

REPTTLIA. 

Lacertilia. 
Hamidaotyluf  frenatns  D.  and  B. 
No.  5,722,  ?  ;  5,723,  c?.  Loo  Choo  Islands. 

Oeh]rra  intermedia  ^.  nov. 

Head  large  and  ovoid ;  snout  a  little  longer  than  the  distance 
from  eye  to  ear  opening,  about  once  and  a  fifth  the  diameter  of  the 
orbit  Forehead  concave.  Ear  opening  small,  broadly  oval. 
Body  somewhat  depressed ;  no  lateral  membrane  on  body,  limbs  nor 


184  PROCEEDINOS   OP  THE   ACADEMY   OF  [April, 

t^.  Digits  short,  not  webbed;  Inner  ones  well  developed,  but 
wilhout  a  clav ;  inferior  lamellra  double,  oblique  and  separated  by  a 
groove.  Upper  surface  covered  with  small  rounded  granulea. 
largest  on  the  snout;  ten  or  eleven  series  of  small  round  tubercles 
on  the  back,  extending  on  the  base  of  the  tail ;  no  tubercles  on  the 
head. 

Abdominal  scales  larger  than  the  tubercles,  flat  and  slightly  im- 
bricated. Bostral  nearly  twice  as  broad  as  high,  without  distinct 
groove  above.  Nostril  formed  by  the  rostral,  first  labial  and  three 
nasals,  of  which  the  upper  is  largest  and  separated  from  its  fellow 
byasmall  scale.  Upper  labials  9-10  ;  lower  10— 11.  Mental  lai^, 
pentagonal,  the  postero- lateral  angles  obtuse.  Chin  shields  small, 
hexagonal  and  in  several  transverse  series,  the  anterior  largest,  the 
others  gradually  decreasing  in  size  to  the  small  throat  granules. 
Tail  rather  short,  rounded  and  covered  above  with  flat  scales  rather 
larger  than  the  granules  of  the  back ;  beneath  with  a  median  series 
of  large  scales.  Nine  preanal  poiee  in  an  angular  series,  meeting 
centrally. 

Color:  dark-browQ  above,  lighter  beneath.  Each  lower  labial 
with  a  dark  spot  in  the  centre. 

Total  length  104  mm.,  tail  46.  Length  of  head  H,  breadth 
12.     Body  42. 

Type  No.  5,721,  Loo  Choo  Isknds.  Collected  by  Drs.  Fumeas 
and  HiUer,  1896. 

This  species  differs  from  the  rest  of  the  genus  by  the  presence  of 
dorsal  tubercles,  such  as  are  found  in  most  Hemidaetytus.     In  most 
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L^gotoma  pellopleumm  (Hallow.). 

No8.  5,739,  5,740,  5,741. 

The  largest  measures  100  mm.  Color:  rather  pale-brown,  with 
a  narrow,  indistinct,  dark  vertebral  line  beginning  on  the  neck, 
and  a  wider  lateral  stripe  beginning  at  the  eye. 

Xnmecei  marginatm  (Hallow.). 

Eight  specimens. 

No.  5,737  has  two  postmentals,  and  the  third  supraocular  is 
longitudinally  divided. 

Ophidia. 
Dixiodon  lemioarinatni  (Ck)pe). 

Nos.  5,724,  5,725. 

The  scales  in  the  black  crossbands  are  mostly  marked  on  their 
centres  with  the  pale  ground  color. 

The  small  basal  keels  and  apical  pits  are  barely  distinguishable. 

Laohefcis  flavoviridis  (Hallow.). 
Eleven  specimens;  the  largest  measures  1,710  mm.  (tail  272). 

BATBAOHIA. 

Ecaudata. 
lana  ^raoilii  Wieg. 

Seven  specimens,  the  largest  measuring  but  48  mm. 

Bhaeophoms  viridis  (Hallow.). 

Polypetadea  viridis  Hallow.,   Proc.  Acad.   Nat.   Sci.   Pbila.,    1860, 
p.  500. 

Nos.  5,718,  5,719,  5,720  are  unquestionably  to  be  referred  to 
this  species,  and  as  HallowelPs  description  is  ver}'  meagre,  I  give 
the  full  characters. 

Vomerine  teeth  in  two  slightly  oblique  series,  beginning  at  the 
inner  anterior  edge  of  the  choanse.  Head  rather  large;  snout 
short  and  blunt;  canthus  distinct  and  rounded;  loreal  region 
slightly  concave;  nostril  near  the  end  of  the  snout;  interorbital 
space  nearly  twice  the  width  of  upper  eyelid ;  tympanum  two-thirds 
the  horizontal  diameter  of  the  eye.  Fingers  half,  and  toes  two- 
thirds  webbed ;  finger  disks  nearly  as  large  as  the  tympanum,  those 
of  the  toes  smaller ;  subarticular  tubercles  rather  small ;  inner 
metatarsal  tubercle  elongated;  outer  absent.  Tibio-tarsal  joint 
reaches  to  the  snout  in  the  largest  sj^cimen  and  just  beyond  the  eye 
in  the  smallest.     The  skin  on  the  back  is  smooth,  on  the  belly  and. 
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under  aide  of  thighs  strongly  granular.     A  alight  fold  from  orbit  to 
shoulder  above  the  tympanum. 

Upper  surface  pale-olive  in  apirits  (probably  blue  or  green  in 
life) ;  underneath  yellowish,  with  small  irregular  dark  apofs  on 
the  groin.  The  anterior  and  posterior  surfaces  of  the  thigh  are 
whitish,  with  small  dark  spota  which  extend  on  the  inner  tareua,  and 
in  one  apei^men  on  the  dorsum  of  the  foot. 

Largest  apeclmen  :  anout  to  vent  83  nun.  ;  hind  limb  125.     Next 
largeat:  snout  to  vent  76  mm. ;  hind  limb  114, 
■iorohylk  nndnlata  ip-  hot. 

Nob.  5,726,  5,727,  5,728  are  referred  to  thia  grmus,  although 
they  show  no  trace  of  a  tranaverse  ridge  between  the  choaun,  a 
condition  which  may  be  due  to  immaturity. 

The  snout  is  short;  iuterorbital  space  wider  than  the  upper  eye- 
lid. Fingers  and  toes  blunt,  but  not  distinctly  dilated ;  first  finger 
shorter  than  second ;  toes  nearly  half  webbed ;  tuberelee  small ;  outer 
and  inner  metatarsal  tubercles  distinct.  The  tibio-taraal  joint 
reaches  beyond  the  eye.  Skin  smooth.  Color :  light-olive  above, 
with  an  undulating  dark-brown  dorsal  baud,  beginning  on  the 
vertex  and  broadening  on  the  rump,  with  a  narrow  prolongation 
running  forward  to  the  anout,  and  a  transverae  one  to  the  upper 
border  of  each  eyelid,  A  dark  stripe  from  the  orbit  through  the 
shoulder  and  a  little  beyond.  Hind  legs  light-olive,  tighter 
beneath,  crossbanded  with  black  on  the  anterior  side  of  lower  leg 
and  tarsus,  and  an  indistinct  dark  stripe  on  the  anterior  border  of 
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ON  PHTLOOENETIC  CLASSIFICATION.^ 

by  thomas  h.  montgomery,  jr. 
Introduction. 

The  great  diversity  in  plans  of  classification  is,  in  part,  the  result 
of  the  diversity  of  standpoints  held  by  their  framers.  Whether 
the  observer  is  conscientious  in  endeavoring  to  represent  the  facts 
as  they  are,  or  whether  he  with  more  elastic  conscience  disregards 
all  which  do  not  coincide  with  his  preconceived  standpoint,  the 
consequence  is  a  bewildering  confusion  of  indi\ddual,  wholly  sub- 
jective interpretations.  While  one  relies  upon  embryological  data 
to  great  extent,  another  trusts  to  the  evidence  of  comparative 
anatomy,  and  a  third  unites  a  combination  of  these  two  methods  in 
such  a  inanner  as  he  sees  fit.  All  unite  in  holding  similarity  in 
structure  to  represent  phyletic  aflSnity,  but  they  depart  from  one 
another  on  the  question  as  to  what  constitutes  similarity.  And 
again,  among  the  comparative  anatomists,  some  attribute  more 
value  to  this  organ  or  organ  system,  others  to  that,  and  while  some 
contend  that  similarities  may  be  determined  by  the  study  of  one 
particular  conservative  character,  others  argue  that  no  character 
should  be  neglected.  And  he  who  finds  only  likenesses  is  to  be 
ranked  little  or  no  better  than  he  who  sees  only  differences. 

As  one  scheme  of  classification  follows  upon  another,  and  in  its 
return  receives  emendation  and  perhaps  subsequent  lack  of  support, 
we  may  well  inquire  whether,  after  all,  phyletic  classification  may 
ever  be  earnestly  considered  as  more  than  speculation.  Yet  those 
who  maintain  this  view  forget  that  classification  is  interpretation, 
and  that  interpretation  here  is  as  allowable  as  in  any  other  series  of 
fact^.  Classification  is  a  grouping  of  concepts  necessary  for  the 
mind  to  make,  in  order  to  secure  a  foothold  among  the  enormous 
mass  of  facts  of  structure  which  no  one  man  can  grasp.  And  the 
reason  for  the  diversity  of  the  interpretations  is  the  enormous  num- 
ber of  the  organisms  themselves ;  the  greater  the  array,  the  more 

*  From  the  Zoological  Laboratory  of  the  University  of  Pennsylvania. 


188  PROCEEUINOB  OF  THE  ACADEUY   OF  [A.pril, 

difficult  the  explanation.  Lamarck  pointed  out  that  no  groups^ 
existed  in  Nature  but  only  individuals,  yet  he  arrayed  these  indi- 
viduals into  certain  mental  groupings,  such  aa  was  necessary  for  an 
understanding  of  them. 

Clafsification,  orderly  arrangement,  is  demanded,  so  that  the  field 
of  facts  may  be  better  surveyed  from  the  vantage  points  thus 
gained.  But  a  purely  arbitrary  and  artificial  classification,  such 
aa  many  museum  curators  of  an  earlier  time  invented  in  order 
to  arrange  an  animal  according  to  superficial  examinatbn  alone — 
and  such  as  is  still  used  by  many  who  would  avoid  patient  toil  of 
thorough  examination  of  all  the  parte — is  not  a  help  to  the  mind, 
for  it  does  not  represent  the  organisms  in  their  natural  relationships, 
and  hence  it  and  the  morphology  must  be  memorized  separately. 
Phyletic  classification  should  be  an  epitome  of  our  knowledge  of  the 
genetic  relations  of  organisms,  and  many  tireless  workeis 
striving  to  make  it  so.  Insomuch  it  may  be  regarded  as  the  state- 
ment of  our  kDOwle<lge  of  the  succession  of  evolution,  and  c< 
quently,  therefore,  one  of  the  main  aims  of  zoological  research. 
is  not  only  a  naming  and  arranging  of  the  individuals  we  study, 
not  only  a  subservient  preliminar)'  to  such  study,  but  in  its  per- 
fected condition  a  statement  of  all  we  have  learned  about  the 
organisms.  All  careful,  accurate  observation  of  structure  and 
function,  and  of  the  ecological  phenomena  which  help  to  ex})lain 
these,  must  eventually  be  considered  in  such  classification,  by  a 
gradual  and  critical  synthesis  of  all  these  facts. 

All  that  we  learn  is  exjiressed  in  its  relations,  and  we  define  one 


1902.]  NATURAL  SCIENCES   OP   PHILADELPHIA.  189 

the  Vertebrates!  Any  one  can  recall  the  manifold  opinions  as  to 
the  affinities  of  the  Rotifera,  of  Macrobiotus  and  the  Gordii,  of  the 
Diplopode  Myriopoda,  of  LimuliiSf  of  the  Pycnogonida,  and  of 
Sagitta  and  Pentastomum ;  indeed,  these  examples  could  be  much 
increased,  and  we  could  say  that  only  in  regard  to  very  few 
groups  is  there  any  unanimity  of  opinion.  Yet  the  phylogenist 
may  well,  in  his  turn,  note  the  lack  of  unanimity  in  the  conclusions 
reached  in  other  lines  of  investigation.  Has  the  cause  of  variation 
been  explained,  or  have  the  phenomena  of  cleavage  and  differ- 
entiation, or  those  of  cell  division  and  inheritance,  and  how  much  is 
known  of  the  interaction  of  sense  organ  and  central  nervous  sys- 
tem ?  The  phylogenist  does  not  answer  his  critics  in  a  vindictive 
spirit,  but  to  show  that  he  as  well  as  they  must  reach  correct 
interpretations  slowly.  A  view  disproved  is,  after  all,  something 
gained,  for  it  serves  to  narrow  the  field.  The  phylogenetic  classifi- 
cation of  animals  is  perhaps  the  greatest  task  that  a  naturalist  has 
before  him,  the  aim  to  represent  the  sequence  and  relations  of  all 
known  organisms,  which  presupposes  a  thorough  knowledge  of  their 
structure  and  an  undei standing  of  the  phenomena  of  growth  and 
change. 

Whether  such  a  perfect  classification  can  ever  be  obtained  or  not, 
it  Is  the  part  of  the  naturalist  to  aid  in  its  pursuance,  even  if  not 
by  working  upon  it  directly.  One  does  not  stop  before  a  task  for 
fear  he  cannot  complete  it.  Wlien  one  looks  upon  it  not  only  as  a 
determination  of  relationships,  but  also  as  involving  an  under- 
standing of  growth  plienomena,  it  is  found  to  be  a  project  demand- 
ing the  liighest  mental  effort. 

It  seems  that  perhaps  more  logical  and  true  ideas  of  the  relation- 
ships of  animals  may  be  c:ained  by  a  critical  consideration  of  the 
standpoints  employed — of  attempting  to  eliminate  those  that  may 
l)e  erroneous.  If  the  standpoints  can  bo  logically  lessened,  tlie 
amount  of  the  present  confusion  would  be  reduced.  The  animals 
now  living  do  not  represent  more  than  a  fragment  of  the  forms  that 
have  once  existed,  and  very  few  of  the  latter  have  been  preserved 
jreologically.  For  the  vast  number  of  forms,  most  of  those  of  softer 
structure,  no  paleontolo;j:ical  remains  can  be  expected  ;  and  there- 
fore for  the  determination  of  the  ancestry  of  those  now  existent 
we  must  rely  ujx)n  the  study  of  the  anatomy  of  the  latter.  This 
may  be  the  anatomy  of  tlie  adidt  stage   or  of  the  earlier  stages; 
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and  (he  preeeot  contribution  is  in  the  main  &  diacuasion  of  the 
values  of  the  comparative  anatomicBl  and  of  the  embiyological 
methods  in  the  determination  of  phylogeny. 

The  materials  that  the  phylogeniat  has  before  him  are,  first,  the 
animals  themselves;  and  second,  the  accumulation  of  previous 
studies  upon  their  morphology.  If  the  latter  were  always  accurate 
representations,  they  would  give  one,  in  a  short  space  of  time  and 
with  a  minimum  of  labor,  the  facts  he  needs;  but  very  few  of  the 
large  array  of  morphological  monographs  are  even  tolerably  accu- 
rate, and  because  of  this  one  frequently  goes  astray  in  trusting  to 
the  descriptions  of  others.  Hence,  first  and  foremost,  our  ideas  of 
morphological  details  must  be  accurate — i.  e.,  without  preconceived 
bias  of  interpretation — and,  as  far  as  possible,  we  should  ourselves 
study  the  organisms  which  we  compare.  In  the  nest  place  tbe 
whole  method  must  be  synthetic,  comparing  object  with  object 
until  gradually  a  connected  menial  superstructure  is  formed,  all  the 
parts  of  which  have  been  separately  studied.  This  by  no  means 
implies  the  avoidance  of  working  theories,  for  it  has  been  the  expe- 
rience of  the  naturalist  that  such  theories  are  esccedingly  fruitful 
in  directing  research ;  but  it  does  imply  that  the  working  theory 
should  be  considered  as  such  and  as  nothing  more,  until  it  can 
be  demonstrated  that  there  are  no  overlooked  facts  which  may 
be  in  contradiction  to  it.  At  every  point  tbe  method  should  be 
tested  as  well  as  the  observation.  By  adding  comparison  to  com- 
parison, provided  we  are  working  with  a  method  in  whose  relative 
correctness  we  can  feel  confidence,  we  may  espect  fuller  unanimity 


1902.]  NATURAL  SCIENCES   OP   PHILADELPHIA.  191 

kind,  and  mode  of  interaction  of  those  activities  of  parts  known 
as  functions.  Here  would  presumably  be  found  a  progress  from 
the  more  generalized  to  the  more  specialized,  accompanying  the 
evolution  of  the  organism,  just  as  in  structural  relations.  (2) 
Physical  or  Dynamicaly  one  based  upon  the  so-called  physical  ener- 
gies or  motions ;  for  such  motions  might  be  found  to  show  successive 
complexity,  according  to  changes  within  the  organism.  (3) 
Chemical,  for  increasing  complexity  and  instability  of  the  sub- 
stances composing  the  organism  might  go  on  parallel  with  the  course 
of  racial  development.  (4)  Ecological,  based  upon  the  relations 
of  the  organism  to  its  environment,  its  kinds  of  habits  and  their 
modifications,  its  geographical  distribution,  its  general  responses  to 
environmental  stimuli.  (5)  Psychical,  dealing  with  its  mental 
operations  (this  might  be  classed  with  the  physiological). 

Now  these  possible  kinds  of  classification  fall  into  two  groups, 
the  phj'sical  and  chemical,  and  the  morphological,  physiological, 
ecological  and  psychical ;  for  while  the  physical  phenomena  of  an 
organism  may  be  considered  by  themselves,  and  the  chemical 
equally  so,  all  the  other  kinds  of  phenomena  are  closely  correlated. 
We  might  term  the  physical  and  chemical  aspects  inorganic,  and 
the  others  organic,  were  these  expressions  not  now  becoming  some- 
what obsolete.  There  mav  have  been  an  evolution  of  the  **  inor- 
ganic  *'  as  well  as  of  the  *^  organic  "  energies  of  organism,  so  that 
d  priori  a  phyletic  classification  might  be  based  upon  the  physical  or 
the  chemical  phenomena.  But  how  nmch  has  been  determined  of 
the  evolution  of  physical  and  chemical  energies  ?  Certain  of  their 
present  actions  are  becoming  explained,  by  gradual  synthesis  many 
compound  substances  have  become  built  up,  and  in  change  in  the 
substances  possibly  the  physical  movements  of  these  substances 
become  changed;  but  are  there  facts  to  show  that  all  substances 
have  been  derived  from  one  primeval  substance,  or  that  all  kinds  of 
physical  motion  are  referable  to  one  ancestral  kind  ?  The  uncer- 
tainty on  these  points,  the  lack  of  relatively  positive  facts,  the  great 
hiatus  in  our  knowledge  of  physical  and  chemical  relations  as  studied 
particularly  in  organisms,  are  sufficient  reasons  for  neglecting  at 
the  present  time  any  attempt  to  base  a  phyletic  classification  of  or- 
ganisms upon  such  relations.  Until  all  the  phenomena  of  growth 
and  structure  in  organisms  can  be  expressed  in  purely  physical  and 
chemical  terms,  which  so  far  has  not  been  possible,  it  would  be  in- 
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correct  to  build  upon  classifications  which  would  neglect  many  of 
the  eneri^es  and  phenomena  of  organisms  which  particularly  dia- 
tiuguish  them  from  non -organ  isms. 

There  then  remain  to  be  compared  the  morphological,  physiological, 
ecological  and  psychical  classifications,  and  to  be  determined  which 
of  them  can  be  most  profitably  employed  in  tracing  the  course  of 
evolution.  All  these  are  closely  related,  for  the  ner\'ous  system, 
e.  g.,  shows  a  structure,  a  function,  a  relation  to  habits  and  envi- 
ronment, and  to  so-called  mental  phenomena.  The  living  structuie 
and  its  activity  are  inseparable,  and  both  have  close  connection  with 
the  environment.  The  fact  that  they  are  all  so  closely  and  insepar- 
ably correlated  that  in  treating  of  an  organism  the  naturalist  is 
obliged  to  regard  it  in  all  of  these  aspects,  would  ai^e  that  a 
clarification  might  be  based  equally  well  upon  any  one  of  them. 
Much  more  has  been  determined  in  regard  to  structural  than  to 
physiological,  psychical  or  ecological  relations  of  organisms,  so  that 
a  morphological  classification,  having  more  fiicts  at  its  command, 
is  at  present  more  practicable  than  any  other.  In  time  the  mor- 
phological classification  mu.°t  be  tested  by  the  others,  and  now  no 
phyletic  classification  is  justifiable  which  would  not  regard  the 
functions  and  the  interactions  to  the  environment,  for  these  have 
modified  the  structure.  Function  has  produced  structure,  and 
structure  so  formed  in  turn  tends  to  restrain  change  of  functioD, 
and  the  stimuli  of  the  environnicut  arc  the  strong  masters  of  the 
organism.  Hence  structure,  function,  relation  to  environment, 
each  mirrors  the  others,  any  one  of  them  might  be  the  basis  of 
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geny,  can  be  defermined  only  by  considering  in  addition  the  ener- 
gies and  activities  of  organisms,  and  their  interaction  with  the 
environment. 

II.    The  Indi\t[dual. 

Organisms  are  living  entities,  yet,  since  each  organism  is  known 
to  be  composed  of  parts,  there  arises  the  necessity  of  determining 
the  degree  or  kind  of  individuals  that  are  to  be  classified.  In 
Nature  occur  only  individuals,  as  was  clearly  pointed  out  by  La- 
marck, and  is  generally  acknowledged  at  the  present  time, 
species  and  other  groups  being  arbitrary  concepts.  Hence  it 
is  individuals  that  are  to  be  classified  and  mentally  arranged  into 
groups  characterized  by  similarity  of  structure ;  but  before  this  can 
be  done  it  is  necessary  to  decide  what  is  meant  by  the  term  "  indi- 
vidual." 

The  primary  idea  of  an  individual  is  independence,  as  in  saying 
**  an  individual  is  that  which  is  capable  by  itself  of  performing  all 
the  activities  necessary  for  its  existence"  ;  or  ''  that  which  cannot 
be  subdivided  without  ceasing  to  be. "  But  neither  of  these  state- 
ments are  quite  correct,  for  no  organism  is  wholly  independent  of 
other  organisms  and  of  its  environment,  and  experiment  has 
shown  (in  cases  of  regeneration)  that  what  are  commonly  known 
as  individuals  may  be  subdivided,  and  yet  not  cease  lo  exist ;  the 
independence  then  is  one  of  relative  degree.  Another  criterion  is 
that  of  structural  disassociation :  an  individual  Is  an  organism  struc- 
turally complete  in  itself,  not  a  part  of  a  larger  structural  whole ; 
though  in  practice  this  definition  is  often  found  of  little  value,  as 
in  organisms  forming  corms  and  stocks,  yet  perhaps  it  is  as  far- 
reaching  as  any  that  can  be  offered.  Another  criterion  would  be 
the  ability  of  reproducing  itself  through  an  ontogenetic  cycle  simi- 
lar to  that  by  which  it  had  been  formed.  Yet,  with  this  definition 
difficulties  at  once  arise.  For  while,  e.  g.,  the  ovum  of  a  bird, 
once  fertilized,  can  form  an  adult  bird  containing  ova  in  itg 
ovary,  the  last-named  ova  are  unable  to  give  rise  to  a  second  gener- 
ation of  adult  birds  until  thev  are  first  fertilized.  And  the  adult 
hen  bird  cannot  produce  a  new  generation  until  its  ova  are  fertilized 
by  spermatozoa  from  the  male.  The  ovum  of  a  bird,  deposited 
outside  the  body  of  the  mother,  would  generally  be  regarded  as  an 
individual,  and  so  would  the  adult  hen  or  cock ;  but  the  ovum  can  - 
18 
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not  reproduce  itsell  without  being  fertilized,  nor  can  the  hea  or 
cock  reproduce  themselves  without  mutual  union  of  their  reproduc- 
tive elements.  In  other  words,  this  criterion  makes  no  allowance 
for  the  general  occurrence  of  organisms  which  complement  each 
olber  in  ensuring  procreation.  It  is  doubtful  whether  any  oi^anum 
can  reproduce  itself  indefinitelj  without  at  least  occasional  interac- 
tion with  another  oi^anism  ;  in  the  Metazoa  the  dioecious  condition 
would  appear  to  be  the  primitive  one ;  accordingly,  the  lowest  organ- 
isms at  some  period  in  their  reproductive  cycle,  the  highest  oi^an- 
isms  at  each  period  of  reproduction,  need  cooperation  vith  comple- 
mental  individuals  in  order  to  insure  succeesful  reproduction. 
Whether  the  complemental  individuals  are  structurally  alike,  as  in 
the  Infusoria  and  hermaphroditic  Mollusca,  or  whether  they  are  struc- 
turally  dissimilar,  as  in  most  dioecious  forms,  it  would  still  hold  that 
the  single  organism  would  not  be  capable  by  itself  to  reproduce 
itself.  And  again,  accidentally  infertile  organisms  or  normally 
infertile  organisms,  such  as  the  worker  females  of  the  Hymenoptera, 
could  on  this  definition  not  be  classed  as  individuals  since  they  are 
unable  to  procreate  themselves;  yet,  no  one  would  maintun  that  an 
ox  or  a  worker  ant  is  not  an  individuaL*  Therefore  this  criterion 
of  individuals,  the  ability  by  itself  to  reproduce  itself,  must  be 
changed  to  "  ability,  on  interaction  with  complemental  individuals, 
to  reproduce  itself."  But  this  definition  will  not  enable  us  to 
detennine  the  individuals  to  be  conddered  in  phyletic  classification, 
as  we  shall  proceed  to  show. 

There  are  found  among  organisms,  as  has  been  so  frequently 
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differ  structurally!  In  the  Tunicate  organization  itself  a  great 
series  ol    * '  individuals  ' '   may  be  distinguished,  as  one  will.     Thus 

(1)  a  cellular  individual,  such  as  a  chromosome  or  a  centrosome; 

(2)  a  tissue  individual,  a  cell;  (3)  an  organ  individual,  a  tissue 
or  some  specialized  part  of  the  organ ;  (4)  what  is  generally  spoken 
of  as  an  organ,  such  as  the  heart  or  the  intestine;  (5)  an  organ 
system,  such  as  the  body  wall;  (6)  what  is  generally  regarded  as 
the  individual  in  thb  particular  case,  and  (7)  what  is  termed  the 
conn.  For  the  cytologist,  the  embryologist  and  the  anatomist  the 
idea  of  what  constitutes  the  individual  will  differ.  Likewise,  there 
are  many  possibilities  of  interpretation  of  the  organization  of  a 
Siphonophore ;  and  in  the  case  of  a  proliferating  Hydra  or  Micro- 
fiomum,  it  is  practically  impossible  to  decide  at  just  what  time  two 
individuals  appear  in  the  place  of  the  original  one. 

All  the  preceding  bears  out  what  each  naturalist  finds  in  his  own 
experience,  that  there  occur  many  degrees  of  individuals,  and  that 
a  sharp  definition  to  cover  all  cases  is  practically  impossible.  Per- 
haps the  nearest  to  it  is  foimd  in  the  idea  of  structural  disassociation, 
though  this  too  breaks  down  when  we  consider  the  various  kinds  of 
oorms  and  colonies  found  in  organisms,  and  1  he  cases  of  intimate  sym- 
biosis (such  as  the  Turbcllarian  ConvoltUa  with  its  enclosed  plant 
cells).  And  yet  to  work  upon  our  phyletic  classification,  it  is 
necessary  to  know  what  are  the  individuals  which  should  be  the 
materials  of  the  study ;  perhaps  they  may  be  more  closely  deter- 
mined by  the  following  line  of  reasoning. 

Progressive  evolution  is  a  change  from  the  more  simple  and 
generalized  to  the  more  complex  and  specialized  in  both  the  indi- 
vidual and  the  race.  In  the  evolution  of  the  race  we  consider  the 
organism  as  a  whole.  This  gives  us  the  working  criterion  of  indi- 
vidual, which  is  concisely  the  largest  disassociated  whole.  And  it 
is  in  this  sense  that  the  term  individual  is  generally  employed  by 
phylogenists — that  is,  *  ^  individuals ' '  are  the  units  which  make  up 
our  concept  of  *  *  species, '  *  as  the  latter  term  is  usually  employed 
by  naturalists.  This  defiuitiou  will  not  apply  to  all  cases,  as,  for 
instance,  certain  conns;  but  in  many,  if  not  all,  such  cases  the 
*' individual  *'  and  the  **  colony  of  individuals"  may  be  eventually 
distinguished  by  comparison  of  undoubted  single  individuals  with 
corms  of  united  individuals  of  genetic  affinity  with  the  former. 
And  it  is  necessary'  wherever  possible  to  distinguish  an  individual 
from  a  corm,  so  that  relatively  similar  units  may  be  compared. 
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III.      TH£  OltGANlSM   AND    THE    StAQE   AT    WHICH    IT   IS    TO    BE 

Clabsified. 

For  purposes  of  phjlogeaetic  closgification  it  is  perhaps  best  tu 
regard  "  oi^niam  "  as  synonymous  with  "  individual  " — i.  c,  the 
largest  disaasociated  whole.  Yet  under  the  idea  of  "  organism  " 
have  been  grouped  living  units  of  difFerent  ^'alues,  just  as  we  have 
seen  to  be  the  case  with  the  idea  of  "  individual."  And  on  this 
account  it  is  necessary  to  see  what  these  degrees  of  organisms  are, 
and  why  a  particular  degree  of  organism  should  be  made  synony- 
mous with  a  particular  degree  of  individual. 

In  a  multicellular  animal  parts  of  a  cell  have  been  regarded  as 
organisms.  Thus  Altmann  has  considered  certain  granules,  which 
according  to  him  compose  the  living  substance,  to  be  each  of  them 
separate  organisms,  so  that  the  cell  would  represent  a  symbiotic 
state  of  many  organisms.'  The  centrosome  is  frequently  spoken 
of  as  an  oi^;anism,  and  by  Eisen  the  nucleus,  the  cytoplasm  and 
the  attraction  sphere  have  been  regarded  aa  three  distinct  organisms 
in  a  state  of  symbiosis.  Chromosomes,  by  those  who  have  cor- 
roborated the  original  position  of  Boveri,  are  looked  upon  as 
cellular  individuals,  though  it  is  recognized  that  these  elements 
stand  in  intimate  functional  connection  with  the  rest  of  the  cell. 
But  what  concerns  us  here  most  particularly  is  the  standpoint  of 
those  who  consider  the  multicellular  animal  to  be  an  aggregate  of 
organisms,  the  cells ;  and  the  view  which  regards  an  Annelid  to  be 
composed  of  a  cham  of  organisms,  its  metameres  or  segments,  or  a 
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pared,  unicellular  with  multicellular,  and  intracellular  with  inter- 
cellular. In  other  words,  we  might  say  that  it  is  not  the  cells  which 
make  the  organism,  but  the  organism  which  makes  the  cells.  This 
thought  may  be  carried  further:  the  cell  contains  particular  parts 
or  elements,  such  as  chromosomes,  centrosomes  and  cytoplasm,  but 
is  more  than  a  mere  aggregate  of  these;  and  the  Annelidan  organi- 
zation contains  parts,  such  as  the  metameres,  but  the  latter  are  not 
separate  organisms.  Thus  the  Metazoan  is  not  a  mere  symbiotic 
aggregate  of  cells  regarded  as  individual  organisms,  but  these  cells 
are  merely  subservient  parts  of  the  whole  organization.  Under 
"  organism  '*  then  we  must  consider  the  whole  organization,  if  we 
would  not  confuse  entities  of  different  values;  and  for  the  parts  of 
such  organisms  the  terms  '  *  structural  element '  *  or  *  *  micro- 
organism." 

The  organization  as  a  whole  is,  then,  of  primary  importance,  not 
its  elements.  And  by  employing  *  *  organism ' '  to  mean  the 
'*  organization  as  a  whole,*'  we  are  justified  in  classing  **  organ- 
ism" as  synonymous  with  *'  individual,"  as  defined  above,  namely, 
**  the  largest  disassociated  whole."  It  is  the  organism  defined  in 
this  sense  that  is  the  unit  to  be  treated  in  phylogenetic  classification. 
It  is  necessary  to  be  clear  upon  this  point,  and  not  to  regard  parts 
of  cells,  or  cells,  or  tissues,  or  organs  as  the  primary  materials  to  be 
treated  in  classification.  The  organisms  or  individuals  of  our 
classification  are  then  primarily  the  kind  which  are  mentally 
grouped  under  what  we  generally  understand  as  **  species."  And 
pince  a  species  is  simply  a  mental  association  of  similar  individuals 
or  organisms,  it  cannot  be  perceived ;  so  that  species  are  not  the 
materials  for  classification,  but  the  perceptible  individuals  or  organ- 
isms which  compose  them. 

This  conclusion  as  to  what  arc  the  organic  units  primarily  to  be 
classified  is  further  emphai?ized  when  we  come  to  consider  at  what 
jftage  of  its  life-history  the  organism  should  be  classified.  The 
organism  may  be  treated  at  any  or  all  stages  of  its  cycle,  in  order 
to  imderstaud  its  structure  and  growth  phenomena ;  but  it  must  be 
detenuined  at  wliat  stage  it  is  to  be  classified,  in  order  to  show  its 
phyletic  progress. 

Now  classification  must  represent  not  only  similarities  of  descent, 
but  divergence  from  the  original  ancestor ;  must  show  how  far  each 
organism  has  progressed  in  its  evolution.     The  stage  at  which  it  is 
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to  be  classified,  airaDged  in  the  genealogical  eyatem,  would  then  be 
that  of  its  perfected  condition,  for  then  is  to  be  fonnd  its  furthest 
degree  of  specialization.  And  to  classi^'  it  at  an  eaiiier  stage 
would  be  to  neglect  the  full  degree  of  ila  evolution.  This  is  a 
conclusion  of  importance  when  we  consider  certain  attempts  to  clas- 
sify organisms  considered  wholly  at  embryonic  and  larval  stages, 
as  in  the  so-cailed  "  embryolo^cal  classifications."  Ho  objection 
is  made  to  consider  organisms  at  any  stage,  as  an  ovum,  an  embryo, 
a  larva,  or  an  adult,  nor  yet  to  consider  a  particular  oi^on  by  itself 
in  any  of  these  stages,  for  such  examination  is  necessary  for  under- 
standing structure  and  growth ;  but  these  considerations  are  prelim- 
inary to  the  phyletic  classing  of  the  organism,  which  must  be  done 
when  it  has  attained  its  full  development  and  is  most  different 
from  other  organisms.  Organisms  at  their  perfected  stages  are 
then  the  materials  to  be  classified. 

But  it  is  difficult  to  determine  just  what  Is  the  perfected  or  mature 
stage  of  an  organism.  In  general  the  period  of  reproduction  may 
be  said  to  be  the  perfected  stage.  This  would  especially  be  the 
case  for  many  free-living  organUms  which  die  after  reproduction,  as 
the  males  of  most  insects  immediately  after  copulation,  and  the 
females  of  many  after  ovipositbn.  In  these  itarticukr  cases  the 
organisms  attain  their  fullest  developmeut  at  the  period  of  reproduc- 
tion, and  die  without  jiaasing  through  further  structural  phases. 
But  in  other  free-living  animals  there  are  several  periods  of  genera- 
tion before  the  animal  dies;  and  in  ^nie  animals,  as  in  certain 
birds,  the  dimensions  of  the  body  and  the  character  of  the  plumage 
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of  reproductive  activity  the  organism  may  be  less  differentiated 
structurally  than  at  preceding  stages,  as  in  some  extreme  cases  of 
endoparasitism.  Where  alternation  of  generations  (metagenesis) 
occurs,  there  may  be,  as  in  the  case  of  certain  Hydrozoa,  two 
generations,  each  reproductively  active,  and  the  individuals  of 
which  are  structurally  different :  which  of  these  is  the  perfected 
stage  ?  And  finally,  when  it  is  recalled  that  for  certain  organisms 
there  is  a  succession  of  stages  of  senility,  it  will  be  seen  how  diffi- 
cult it  is  to  define  what  is  meant  by  maturity  or  perfection  of 
organization. 

We  have  just  seen  that  the  period  of  reproductive  activity  does 
not  always  fix  sharply  the  stage  of  greatest  perfection  of  the  organ- 
ism. This  stage,  from  the  phyletic  standpoint,  is  that  when  the 
organism  has  attained  the  end  of  the  period  which  precedes  senile 
modification.  This  may  be  the  stage  of  greatest  structural  differen- 
tiation of  the  organism,  or  it  may  not.  In  the  case  of  an  extreme 
parasite,  such  as  certain  of  the  highly  degenerated  Cirripedes  and 
Copepods,  the  larval  stage  may  be  the  most  perfect,  from  the  stand- 
point of  general  structure,  for  then  the  locomotory  appendages, 
sense  organs  and  separateness  of  the  metameres  are  clearly  pro- 
nounced, while  they  degenerate  later.  But,  if  such  a  degenerate 
parasite  were  classified  at  its  earlier,  non -parasitic,  more  structurally 
perfect  stage,  such  a  classification  would  not  represent  the  degree  in 
which  its  evolution  has  diverged  from  that  of  its  relatives,  and 
would  therefore  rank  the  organism  in  a  more  primitive  stage  than 
it  deserves.  It  is  the  end  stage  which  shows  how  far  the  individual 
has  proceeded  in  its  evohition,  whether  progressive  or  regressive, 
while  classification  at  an  earlier  stage,  even  though  then  the  organ- 
ism be  structurally  more  complex,  would  not  show  the  whole  path 
of  descent.  Maturity,  from  the  phyletic  standjwint,  is  the  stage 
preceding  senility.  It  is  not  my  purpose  here  to  define  senility,  or 
what  characterizes  it,  and  indeed,  senility  may  appear  in  one  part 
before  another  has  reached  its  full  development,  and  at  its  first 
appearance  is  difficult  to  detect.  But  we  would  say  that  the  organ - 
bm  as  a  whole  is  not  senile  so  long  as  it  continues  the  power  of 
reproduction ;  and  if  there  are  several  periods  of  reproduction,  we 
should  not  consider  the  orpini<ni  to  be  senile  as  a  whole  until  after 
the  last  period.  ThiL<,  in  the  cases  of  birds  which  show  successive 
nuptial  plumages  and    structures,    or  of    mammals   which  change 
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more  or  lese  witli  each  successive  period  of  reproductloD  (as  the 
male  deer  which  multiply  the  number  of  prongs  upon  their  antlers), 
it  would  be  the  last  period  of  reproduction  at  which  the  individual 
should  be  classified.  In  a  case  of  excessive  parasitism,  many  organs 
of  the  body  may  have  been  in  degeneration  before  the  time  of 
reproductive  activity,  yet  the  organism  should  not  be  classified  before 
it  is  functionally  reproductive.  Ajid  it  b  correct  to  consider  the 
organization  as  a  whole  as  non-senile  up  t«  the  time  of  the  repro- 
ductive activity,  since  non-senile  powers  of  growth  are  transmitted 
to  its  ova.  In  cases  of  complete  successive  hermaphroditism,  where 
the  individual  is  first  functionally  male,  then  hermaphrodite,  then 
female  (protandry),  or  where  the  succession  is  the  reverse  (pro- 
terogyny),  the  terminal  stage  also  would  be  the  one  at  which  the 
individual  should  be  classified,  even  though,  as  in  many  pulmonatc 
Gasteropods,  certain  organs  have  during  the  reproductive  period 
become  degenerate  (as  the  genital  organs  characteristic  of  the  first 
functional  stage). 

Accordingly,  in  cases  where  alternation  of  generations  does  not 
occur,  the  mature  or  perfected  stage  from  the  phyletic  standpoint 
would  be  found  not  before  the  last  reproductive  period.  Generally 
it  would  be  at  that  last  period,  if  not  always.  For  even  in  the 
<:aee  of  neotcnia,  where  the  reproductive  cells  arc  mature  before  the 
mmatic  structure  is  fully  differentiated,  such  procreative  precocity  in 
parasites  is  evidently  only  an  adaptation  to  accidents  inducing  a  pre- 
cocious departure  from  the  body  of  the  last  host  (as  in  Oordins),  and 
as  a  rule  the  soma  has  time  to  differentiate  fully  before  the  reproduc- 
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There  remain  to  be  considered  the  cases  of  alternation  of  genera- 
tions (metagenesis),  where  the  individuals  of  one  generation  differ 
gtruclurally  from  those  of  the  next  generation,  as  in  many  Hydro- 
zoa,  where  from  the  polyp  is  produced  a  medusa,  from  the  medusa 
a  polyp.  Each  generation  here  is  reproductively  active,  so  that  the 
state  of  such  activity  does  not  decide  for  us  whether  the  classification 
should  consider  primarilythe  polyp  or  the  medusa  condition.  Now, 
ill  the  Hydrozoa  many  variations  are  found  in  the  cycle  of  genera- 
tion. Hydra  can  produce  new  polyps  asexually,  by  budding,  and 
also  by  fertilized  eggs,  i,  e, ,  sexually ;  here  there  is  change  of  gen- 
eration, but  not  polymorphism  of  the  successive  generations.  In 
certain  Hydromedusae  there  is  true  change  of  generation,  with  free- 
swimming  medusse  budded  off  from  the  polyp  individual  (*'  meta- 
genetic*'  Hydrozoa);  in  others  the  change  of  generation  is  not  so 
clearly  marked,  but  the  medusoid  individuals  remain  attached  to 
the  polyp  as  medusoid  buds  or  gonophores  (Hydrozoa  with  masked 
change  of  generation) ;  in  still  others  there  is  no  polyp  stage,  but 
a  medusa  develops  from  the  egg,  and  the  latter  becomes  another 
medusa  ("  hypogenetic  * '  forms,  with  suppression  of  one  genera- 
tion). Again,  while  most  meduscB  are  incapable  of  asexual  divis- 
ion, and  reproduce  by  ova  and  spermatozoa,  certain  of  them  repro- 
duce also  asexually,  by  budding.  In  the  Hydrozoa  is  found  a  fund 
of  differences  in  the  degree  and  kind  of  generation,  such  as  no 
other  metazoan  group  evinces  (not  even  the  Trematoda),  and  on 
this  account  thev  furnihsh  a  broad  field  for  examination.  Now  in 
such  Hydrozoa  as  show  no  change  of  generation,  the  individual 
should  be  classified  at  its  last  stage  of  reproductive  activity,  in 
onler  to  represent  its  degree  of  racial  development.  Where  true 
change  of  generation  occurs  and  the  different  generations  are  sepa- 
rated individuals,  such  individuals  should  be  classified  as  stand  at 
the  end  of  each  metagenetic  cycle.  This  is  a  consequence  of  the 
argument  given  before,  to  show  that  the  organization  as  a  whole  is 
most  advanced  and  jXirfect,  and  therefore  expresses  most  fully  the 
phyletic  divergence  of  the  organism  from  its  ancestors,  at  the  time 
of  the  last  period  of  reproduction.  Where  the  change  of  genera- 
tion appears  less  pronoimced,  by  reason  of  the  egg-producing  indi- 
viduals remaining  attached  as  gonophores  to  the  body  of  the  polyp, 
the  same  conclusion  would  hold — i.  e. ,  that  the  egg-producing  indi- 
vidual should  be  the  one  classified,  provided  that  such  a  medusoid 
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bud  or  gonophore  be  BufBciectly  spedalized  in  structure  from  the 
polyp  condition  to  be  r^arded  as  another  individual  and  not  merely 
a  part  or  oi^;an  of  the  polyp.  For,  granting  the  correctness  of  the 
general  view  that  such  gonophorea  represent  modified  meduate, 
which  at  an  earlier  racial  period  led  an  independent,  free-swimming 
existence,  they  may  in  extreme  cases  lose  all  the  original  meduaoid 
characters  except  that  of  producing  eggs,  show  no  independence  of 
the  polyp  stalk,  and,  in  fact,  be  more  correctly  considered  organs 
(gonads)  of  the  latt«r  than  separate  individuals.  This  would  be  a 
case  where  a  part  once  cut  off  aa  a  separate  individual  with  an 
independent  existence  has  been  gradually  reduced  to  the  state  of  an 
organ.  In  such  a  case,  then,  where  the  gonophore  shows  no  inde- 
pendent existence,  but  is  a  part  of  the  polyp  stalk,  the  whole 
organization — i.  e.,  the  polyp  stalk  with  its  gonophores — should  be 
the  one  classified,  because  all  together  represent  one  organization. 
This  whole  organization  should  be  classified  when  its  reproduc- 
tive organs,  the  gonophores,  are  in  functional  activity,  that  being  the 
period  of  the  greater  perfection  of  the  oi^nism.  The  difficulty  in 
putting  this  principle  to  practice  is  to  be  found  in  those  cases  where 
it  is  hard  to  determine  whether  the  egg-producer  is  to  be  considered 
an  independent  medusa  or  an  organ  of  the  polj-p  ctalk.  But  at 
present  we  are  considering  only  the  principles  of  clasfification  ;  two 
pnxxsses  or  slates  which  in  their  extreme  conditions  are  easily 
separated,  are  often  found  in  natural  phenomena  to  be  connected  hy 
gradual  steps ;  this  is  to  be  expected  in  any  gradual  evolution. 
Each  case  difficult  of  decision  must  then  be  considered  in  turn. 
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cycle,    which    is    followed    by   another   like   it.      This    germinal 
cycle  too  must  have  had  a  commencement,  and,  as  I  have  attemp- 
ted to   show   elsewhere,    the   period  of    fertilization    (conjugation 
of  ovum  and  spermatozoon)  is  to  be  considered  the  starting  point. 
In  the  case  of   change  of   generation   for   the    particular  objects 
under  examination,  the  Hydrozoa,  the   polyp   stage   is  generally 
r^arded  as   the  beginning,  and   the  medusa  as   the  end  of  the 
cycle.     This  has  its  justification,  for  the  medusa  is  more  complex 
in  structure  than  the  polyp,  that  is,  has  passed  through  a  longer 
ontogenetic  stage.     Here,  too,  however,  the  cycle  really  begins  with 
^e  fertilized  ovum,  and  ends  with  the  stage  that  produces  ova,  if 
iKe  would  draw  a  parallel  to  the  germinal  cycle  of  Metazoa.     In  the 
metagenetic  Hydrozoa  it  is  the  medusa  which  produces  the  ova.     If, 
on  the  other  hand,  greatest  complexity  of  structure  should  not  coin- 
cide with  the  end  of  the  reproductive  cycle,  such  complexity  would 
of  course  not  be  a  criterion  of  this  stage  of  the  cycle,  which  never- 
t;heless  should  be  the  one  classified.      Such  a  case  would  be  an 
organism  with  change  of  generation,  but  with  a  regressive  develop- 
ment in  the  latter  part  of  its  ontogeny  (as  might  be  induced  by 
parasitism),  so  that  the  terminal  stage  would  be  less  complex  than 
8ome  preceding  one.     No  such  case  is  known,  however ;  so  that  with 
the  facts  at  hand  we  are  justified  in  concluding  that  greatest  com- 
plexity of  structure  Ls  the  test  of  the  last  .stage  of  the  cycle  in  alter- 
nating generations;  and  it  Is  that  last  stage  which  is  the  one  to  be 
classifie<l. 

IV.    The  Classification  of  Polymorphic  Ixdividuai>s. 

In  the  preceding  section  have  been  considered  such  polymorphic 
individuals  as  succeed  each  other  in  alternation  of  generations  In 
many  species  are  found  tojjcther  in  the  same  generation  individuals 
which  differ  from  each  other,  as  either  in  sexual  dimorphism  or  in 
polymorphism.  The  fonner  shows  the  distinction  singly  of  males 
and  females,  and  is  found  in  dioecious  sjx^cies;  while  the  latter  shows 
the  males  and  females  in  several  different  forms  fas  the  jwlymorphic 
H>Tnenoptera).  Polymorphism  also  may  show  in  the  same  sjx^cies 
a  distinction  of  sexual  from  asexual  individuals,  as  in  certain  conns. 
Sexual  dimorphism  and  polymorphism  are  the  results  of  a  division 
of  labor  between  the  individuals  of  a  sj)ecies,  as  the  structural 
differences  in   the   parts  of  one  orgtuiization   ai*e  due  to  a  similar 
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Specialization  between  them ;  in  the  one  case  the  unite  are  indi- 
viduals, having  physical  discounection,  while  in  the  other  they  are 
not  individuals,  but  parts  of  one  whole.  In  the  former  they  com- 
pose not  a  perceptible  but  a  thinkable  whole,  which  we  term  a 
species. 

The  question  is,  accordingly,  where  the  individunls  of  a  species 
are  heteromorphic,  on  which  of  Ihem  should  the  clnssilication  be 
based  ?  On  the  males  or  on  the  females,  on  the  sexual  or  the 
asexual  individuals  ?  Our  classifiGatioD  must  start  with  the  single 
individual,  and  proceed  neiit  to  an  arrangement  of  the  individuals 
into  those  lowest  groups  known  as  )-])ecies.  If  all  the  individuals  of 
a  given  generation  of  a  species  are  monomorphic,  the  consideration 
need  not  pasu  beyoud  auy  one  individual,  for  each  individual  would 
ehow  the  full  characterit^tics  of  the  species.  And  since  this  is  not 
the  case  in  species  in  which  the  individuals  are  heteromorphic,  in 
such  species  all  the  component  indi^'iduals  must  be  studied  before 
the  species  can  be  mentally  defined.  In  other  words,  while  indi- 
viduals are  the  primary  materials  of  clasi^ifi cation,  species  are  the 
primary  group  units  and  so  must  be  <lefined  as  to  include  all  the 
kinds  of  individuals  composing  them. 

Starting  then  with  the  principle  that  indiv'iduals  arc  t4)  lie  first 
considered,  and  that  a  classihcation  of  the  most  primary  groups — 
i.  e.,  species — demands  a  knowledge  of  all  the  individualH  which 
compose  such  species,  we  must  not  in  classification  neglect  the  con- 
sideration of  any  individual.  Therefore  classification  muct  be  based 
upon  alt  individual,    since  otherwise  our  concepts  of    the  lowest 
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(b8  it  probably  is  in  most  cases  of  sexual  dimorphism  in  the  lower 
animals).  If  both  sexee  had  a  parallel  ontogenetic  development, 
we  should  not  hesitate  to  classify  the  individuals  at  the  termioal 
stage  of  their  reproductive  activity,  whether  the  development  had 
been  progressive  throughout  or  in  part  regressive.  When  there  has 
been  a  divergence  in  the  ontogeny  of  the  two  sexe?,  the  males  and 
females  being  complemental  individuals,  the  species  contains  both 
pn^ressive  and  regressive  individuals,  it  is  to  be  classified  at  the 
time  of  reproductive  activity  of  the  two  sexes,  and  is  to  be  ascribed 
a  rank  intermediate  between  that  of  the  conditions  of  the  two  sexes. 

Unless  this  principle  of  considering  all  the  kinds  of  individuals  in 
a  species  be  strictly  enforced,  great  confusion  would  ensue  in  the 
ranking  of  a  species,  depending  as  to  whether  the  classifier  con- 
sidered the  males  alone  or  the  females  alone,  or  asexual  individuals 
alone,  or  all  together.  It  is  necessary  ttiat  all  the  individuals  of  a 
species  be  known  before  such  a  species  can  be  thoroughly  character- 
ized, and  for  only  a  comparatively  few  species  of  certain  animal 
groups  have  such  broad  definitions  been  given. 

It  will  of  course  be  understood  that  the  writer  doe«  not  imply  that 
species  would  be  perceptibly  deltmitable,  were  it  not  for  the  extinc- 
tion of  or  our  lack  of  knowledge  concerning  intermediate  species. 
"  Bpecies"  is  a  mental  concept  for  a  primary  group  of  individuals 
of  the  closest  genetic  connection.  If  in  any  phyletio  series  we  could 
know  to-day  all  intermediate  et^;es,  so  that  the  whole  would  be  a 
continuous  line  of  development,  and  assuming  that  such  a  develop- 
ment were  perfectly  gradual,  nevertheless  we  should  have  to  project 
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determining  genetic  relationships,  it  will  be  well  to  discuss  briefly 
'tJie  kinds  of  structural  relations  known  as  '*  homologies." 

The  working  principle  of  the  phylogenist  who  is  studying  a  line 

of  development  represented  to-day  only  by  fragments,  and  who  has 

Kiot  the  resource  of  fossil  remains  of  the  extinct  members  of  that 

line,  is  that  similarity  in  essential  particulars  denotes  genetic  aflin- 

mty.     This  principle  would  seem  the  more  probable  the  more  com- 

'plex  t|ie  organisms  treated,  for  it  would  not  be  probable  that  two 

oomplex  forms  from  very  different  beginnings  could  come  to  resem- 

l3ie  each  other  in  all  particulars.      The  less  complex  and  more 

plastic  the  organization,  the  more  complete  could  be  the  convergence 

of  structure.     This  principle  is  a  necessary  postulate,  and  though  it 

x^mains  to  be  thoroughly  proved,  yet  it  is  allowable  so  long  as  the 

known  facts  do  not  contradict  it.  .  Without  its  aid  no  phylogenetic 

conclusions  would  be  possible. 

There   have   been  distinguished   various  kinds  and   degrees  of 

stinictural  similarities  or  homologies.     Owen,   in  his  Lectures  on 

Verteirato,    1846,   defines:    ''Analogtie,   a  part  or  organ  in  one 

<ixiimal  which  has  the  same  function  as  another  part  or  organ  in  a 

different  animal.     Homologue,  the  same  organ  in  different  animals 

under  every  variety  of   form  and  function.''      This  distinction, 

^nerally  accepted   to-day,    terms   "analogical'*    a   similarity  of 

function,  and  **  homological  **  a  similarity  of  structure.     He  distin- 

^ishes    further    three   kinds   of    homological  relations.       Special 

homology,   *'  correspondency  of  a  part  or  organ,  determined  by  its 

relative  position  and  connections,  with  a  part  or  organ  in  a  different 

animal ;    the  determination  of  which  homology  indicates  that  such 

animals  are  constructed  on  a  common  type.''      General  homology, 

**  a  higher  relation  of  homology  ....  in  which  a  part  or  series  of 

parts  stands  to  the  fundamental  or  general  type Thus  when 

the  basilar  process  of  the  human  occipital  bone  is  determined  to  be 
the  *  centrum  '  or  '  body '  of  the  last  cranial  vertebra. ' '  Serial 
homology  or  homotypy,  the  relation  of  segmentally  arranged  parts  of 
the  same  organism.  *  *  In  the  instance  of  serial  homology  .... 
the  femur,  though  repeating  in  its  segment  the  humerus  in  the  more 
advanced  segment,  is  not  its  namesake — not  properly,  therefore,  its 
*  homologue.'  I  pix)pose,  therefore,  to  call  the  bones  so  related 
eerially  in  the  same  skeleton  *  homotjrpes '  and  to  restrict  the  term 
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'homologue '  to  the  correepondiiig  bones  in  different  species.'  And 
in  hia  paper  On  the  Arehet^e  and  Homologiet  of  the  VertehraU 
Skeleton,  in  1848,  he  states:  "  Homological  relationships  .... 
are  mainly,  if  not  wholly,  determined  by  the  relative  posiUon  and 
connection  of  the  parte,  and  may  exist  independently  of  form, 
proportion,  substance,  function  and  similarity  of  development." 

Owen  implied  by  "  homology  "  an  essential  agreement  in  struc- 
ture and  connections,  a  relation  of  essential  structural  agreement. 
But,  as  Cuvier  before  and  L.  A|;aBsiz  after  him,  he  held  the  view  of 
the  occurrence  of  difFerent  plans  or  types  of  structure  among  ani- 
mals which  could  not  intergrade  and  were  not  gradually  evolved. 
Under  the  present  dominance  of  the  theory  of  descept,  the  idea  of 
separately  created  "  types  "  or  "  plans  "  has  been  relinquished,  so 
that  while  we  retain  the  term  "  homology,"  we  define  it  as  a  rela- 
tion of  genetic  descent. 

Of  the  kinds  of  homologies  distinguished  by  Owen,  the  general 
and  serial  honu>logiet  are  of  not  the  same  direct  value  to  the  phylo- 
genist  as  the  special.  Relations  of  two  sides  of  the  same  body  to 
each  other,  of  anterior  to  posterior  end,  of  one  antimere  or  meta- 
mere  to  another,  of  the  right  arm  to  the  left  arm,  or  of  an  arm  to 
a  l€^,  etc.,  are  all  relations  between  the  parts  of  one  organism.  In 
phylogeny  we  are  immediately  concerned  with  the  relations  of  differ- 
ent oiganisms,  and  with  general  homologies,  including  under  that 
term  also  serial  homologies,  only  in  so  far  as  they  serve  to  explain 
the  former.  With  the  treatment  of  structural  cbaractera  we  shall 
have  to  consider  general  homologies,  and  now  simply  mention  some 
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\^.  Structckal  Characters,  and  the  Determination  op 
THEIR  Relative  Valuss  for  Phyloqenetic  Classification. 
The  coDfliction  of  the  judgments  of  different  morpholo^ta  in  regard 
to  lines  of  evolution  ia  due  to  the  differences  in  their  opinions  as  to 
what  structural  characters  should  be  used  as  the  basis  of  compari- 
son. If  there  were  some  well-founded  principle  in  determining  the 
relative  values  for  phylogeny  of  such  characters,  the  number  of 
points  of  view  would  be  lessened  and  greater  agreement  thereby 
attuned.  But,  as  the  case  stands  to-day,  with  each  new  point  of 
\'iew  ideas  of  phylogeuetic  relationships  are  changed;  and  since  m 
those  whose  standpoints  have  become  fixed  there  is  no  adoption  of 
the  new  points  of  \'iew,  the  latter  simply  bring  in  additional 
schemes  of  classification,  and  will  continue  to  do  so  until  all  possible 
points  of  \'iew  are  exhausted.  This  oncoming  of  new  interpreta- 
tioDE  is  of  the  highest  value  in  the  study  of  morphology,  and  he  tees 
best  who  can,  unbiassed,  consider  facts  under  many  standpoints. 
A  new  interpretation  is  a  light  strong  in  proportion  as  it  is  main- 
tained by  the  facts.  Yet  too  often  the  conclusion  is  reached  before 
the  thinker  has  taken  time  to  consider  the  objections — before  he  has 
sought  to  prove  his  conclusion  by  first  tr\-ing  to  disprove  it.  There 
is  in  every  worker  more  or  leas  of  a  tendency  to  defend  his  point  of 
view  and  to  be  alow  in  relinquishing  it;  and  this  is  good  for  the 
clear  expression  of  the  point  of  view,  but  had  for  the  thinker  and 
his  science  when  he  continues  to  abide  by  it  after  it  has  been  dis- 
proved, EmAx  new  point  of  view  is  to  be  welcomed,  since  we 
cannot  say  which  one  is  right  until  all   have  been  examined,  pro- 
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The  organization  being  then  one  closely  united  whole,  we  reach 
^he  principle  that  the  organization  as  a  whole  must  be  studied ;  and 
hence  that  any  scheme  of  classification  based  upon  one  kind   of 
oigans  alone  is  erroneous  in  its  method.  *°     The  truth  of  this  is  fur- 
"ther  borne  out  by  the  following  reasoning:  The  organization  being 
one  closely  connected  whole,  there  is  a  perfect  physiological  and  mor- 
phological correlation  of  its  parts ;  and  although  some  of  them  have 
^k  greater  value  to  the  whole  economy  than  others,  yet  each  part  is 
<iependent  upon  the  othei's.     The  parts  are  not  individuals,  in  the 
^nse  in  which  the  individual  has  been  defined  (Section  II),  since 
Chey  are  normally  incapable  of  sejmrate  existence. "     When  we  say 
*  *  a  gland  cell  of  the  intestine  of  a  snail,"  we  speak  in  succession  of 
.«»  part  of  a  larger  part  of  a  whole.     Not  only  from  physiological 
:£acte  does  this  correlation  become  apparent  but  from  morphological 
-as  well,  for  none  of  the  parts  show  sharp  demarkations.    A  vertebra 
of  an  adult  mammal  might  be  considered  at  first  as  a  well  circum- 
scribed part;    yet  besides  being  one  of  a  series  of  vertebrw,   all 
cieveloped  from  one  anlage,  its  fibrous  sheath  passes  over  gradually 
into  the  tendons  of  the  muscles  attached  to  it,  and  its  nerves  and 
blood  vessels  are  mere  portions  of  the  nervous  and  vascular  systems 
of  the  whole  organization.     Similarly  with  a  limb,  a  sense-organ,  a 
lung,  etc.     For  none  of  the  parts  of  the  whole  organization  can 
sharp  boundaries  be  found ;  even  the  cells  are  either  connected  by  a 
fusion  of  their  contiguous  membranes  or  processes,  or  by  a  common 
intercellular  substance.  ^' 

The  parts  of  -the  organization  are  then  not  individuals,  since 
between  all  the  parts  exists  the  closest  correlation ;  and  the  *  *  largest 
disconnected  whole ' '  is  the  organism  of  phylogeny.  Further,  no 
part  can  be  understood  alone  by  itself,  but  the  place  which  it  occu- 
pies in  the  whole  organization  must  be  considered. 
It  is  not  to  be  wondered  at  that  the  jwirts  of  organisms  are  not 


"A  case  in  point  is  Huxley's  brilliant  paper  On  the  Classification  of 
Birds,  1867.  wherein  birds  are  primarily  grouped  according  to  the 
stnictural  characters  of  one  region  of  the  skull. 

"The  germ  cells,  however,  in  their  mature  stages  come  under  a  dif- 
ferent point  of  view,  for  they  are  then  individuals  of  a  second  Reneratioa 
which  have  not  yet  left  the  body  of  the  first.  In  the  present  discussion, 
when  not  otherwise  stated,  only  the  somatic  parts  are  considered. 

"  The  migratory  cells  of  the  body  of  Metazoa  show  perhaps  more  mde 
pendence  than  the  other  cells,  yet  they  too  are  influenced  by  the  state  of 
the  oreanism  as  a  whole ;   and  even  such  blood  and  lymph  cells  are 
oormafiy  incapable  of  existence  outside  of  the  organism. 
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eaaly  delimited,  since  they  nre  but  local  specializations  of  a  whole. 
And  the  relative  kinds  of  parts  intergrade,  so  that  it  is  purely 
arbitrary-  to  distin^ish,  e.  g,,  between  organ  and  organ  system, 
between  metamere  and  region,  eto.  Though  it  is  necessary  to  give 
distinctiue  names  to  particular  parts,  for  purposes  of  description, 
it  must  be  kept  in  mind  that  ibe  parts  or  "  organs  "  in  b^ng  qoI 
sharply  delimitable  are  purely  arbitrary  distinctions.  Thus,  an 
"  organ  "  is  more  of  a  concept  than  an  organism,  since  it  is  not  so 
perceptibly  delimitable;  though  lees  of  a  concept  than  a  species, 
since  the  connection  of  its  components  is  perceptible. 

In  one  organization  we  find  the  general  body  plan,  the  major 
parts  which  compose  this,  and  the  minor  parts  which  com[>ose  the 
latter.  In  a  radiate  body  plan,  as  shown  by  a  atar-fish,  tlie  body  ia 
composed  on  the  principle  of  converging  raj-s,  the  antimeres;  each 
of  the  latter  is  bilaterally  symmetrical,  with  a  distinction  between 
dorsal  and  ventral.  an<l  contains  n  series  of  ' '  organs  ' ' ;  and  each 
of  these  oi^ns  has  ils  minor  parls.  In  a  trematode  there  U  a 
bilaterally  symmetrical  body  plau,  without  antimeres;  in  an 
annelid,  a  bilaterally  symmetrical  united  with  a  metameric,  the 
larger  parts  being  here  the  segments  or  metamercs.  Other  body 
plans  are  the  monaxonic,  where  there  is  more  or  less  strictly  radial 
grouping  of  the  parts  along  one  long  axis ;  and  the  homasouic,  very 
rarely  found,  where  all  the  nxes  passing  through  the  central  point 
are  of  equal  length.  But  slill  other  distinctions  of  body  plans  are 
possible.     Thus :  that  iu  which  the  two  ends  of  the  body  arc  dissimi- 
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nephridia,  nerve  cords,  gonads,  gills,  etc."     There  are  finally  parts 
of  these  organs. 

Now  we  find  from  this  brief  examination  that  there  are  different 

degrees  of  structural  parts  in  the  organization,  beginning  with  the 

general  body  plan  and  proceeding  to  the  minor  parts  which  compose 

it.     Shall  the  relationship  of  two  organisms  be  determined  by  the 

comparison  of  their  body  plans,  or  of  their  major  organ  complexes, 

or  of  the  smallest  complexes  ?     And  how  is  this  comparison  to  be 

carried  out,  and  on  what  kind  of   parts  is  the  comparison  to  be 

instituted  ?     We  may  immediately  proceed  to  the  discussion  of  these 

^juestions. 

(6)   The  Criterion  of  Morphological  Value. 

It  is  not  justifiable  to  give  any  d  priori  decision  as  to  what  parts 
^x^  of  value  in  determining  questions  of  relationship,  since  the 
<^«Titerion  must  be  empirically  sought. 

As  essential  similarity  is  interpreted  as  denoting  genetic  afiinity, 
also  there  Ls  a  second  principle  in  determining  phylogeny,  namely, 
it  oonser\'atism  or  fixity  of    a  structure  implies  morphological 
'^'"xilue.     By  conservatism  or  fixity  is  implied  the  continuance  of  a 
t^^rt  with  relatively  little  change  through  a  long  line  of  evolution. 
I  ^  in  a  line  of  evolution  leading  from  a  type  of  organization  ^  to  a 
"type  i\r,  a  certain  structure  should  be  found  in  N  little  changed  from 
^^tus  appearance  in  A,   it  would  be  called   conservative;   if    it  had 
V>c?come  much  modified  or  even  lost  before  the  stage  of  tyj)e  iV,  it 
'^vould  not  be  conservative.     The  value  of  a  structural  characteristic 
^i>r  phylogenetic  purp<xses  depends  directly  ujk)u  how  fully  it  con- 
serves ancestral  characteristics,  and  the  less  completely  it  c<mser\'es 
them  the  less  value  it  hiL«».     This  is  the  well -based  working  prooe- 

^ — , 

**  **  Organ  "  is  employed  in  comparative  anatomy  In  a  very  loose  sense. 
as  is  necessitated  by  tlie  practical  impossibility  of  sharply  distinguishing 
the  intergrading  kinds  of  structural  elements.'  As  generally  used  for  the 
Metazoa,  it  is  not  applied  to  an  nntimere  or  to  a  metamere,  but  to  more 
Bcgregated  portions  of  them.     Physiologically,  it  is  a  part  with  a  partic- 
ular mnction  to  perform  ;  morphologically,  a  specialized  part  of  partic- 
ular structure.    While  no  sharp  definition  is  possible  to  cover  all  cases,  we 
find  that  "organ"  is  generally  emj)loyed  by  phylogenists  in  the  sense 
of  '*the  largest  specialized  part  in  an  organization  performing  a  particu- 
lar function";  thus  the  respiratory  organ  of  a  vertebrate  would  bo  not 
a  lung  cell,  but  the  whole  complex  of  lung  cells.     And  it  is  well  to 
define  the  various  degrees  of  structural  parts  as  closely  as  possible,  in 
order  to   compare   in   ditfereiit  animals  only  such   parts  as  relatively 
correspond. 
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dure  of  the  pbylf^nist.  A  character  which  leads  far  back  into  the 
ODceetrj  is  the  guidiog  line  in  inteq>retation  of  desceDt.  If, 
Ihrough  the  continuous  change  which  a  race  of  organisms  undergoes 
during  Ihe  process  of  evolution,  a  particular  part  becomes  much  leas 
rapidly  changed  than  the  others,  that  part  certwnly  represents  the 
ancestral  characters  most  fully,  and  for  the  phyli^nist  its  persis- 
tence  or  conservatism  is  the  criterion  of  its  morphological  value,  A 
character  which  persists  through  a  very  long  racial  period  must  do 
so  by  virtue  of  being  of  particular  value  for  the  economy  of  the 
oiganizatjon,  or  for  the  perpetuation  of  the  race.  Stnicturee  of 
less  value  are  more  readily  modified,  or  substituted,  or  even  lo«t. 

It  is  then  clear  that  (he  first  step  to  take  in  determining  the  char- 
acters on  which  clasufication  should  be  based,  is  to  find  out  the  rela- 
tive stability  or  conservatism  of  these  characters,  at  the  same  time 
recalling  that  no  characters  should  be  neglected  in  the  examination, 
but  that  they  be  ascribed  value  in  the  order  of  their  conservarism. 

The  ever-recurring  problem  to  the  classifier  is  that  of  determin- 
ing the  interrelatjonshipe  of,  e.  g.,  these  organisms.  A,  B  tmd  C, 
when  A  agrees  with  B  in  character  d,  but  differs  from  B  in  charac- 
ter e,  while  agreeing  with  C  m  character  e  but  differing  from  Cia 
character  d:  is  the  value  of  character  d  of  greater  or  less  value 
here  than  that  of  character  e  T  The  answer  may  be  a  purely  arbi- 
trary one,  such  as  would  beet  suit  the  classifier's  preconc^ved  views; 
or  it  may  be  made  less  arbitrary  and  more  logically  precise  by  the 
application  of  the  principle  of  conservatism  as  denoting  value. 

The  applicatiou  of  this  principle  would  seem   at  first  sight  very 
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:from  an  early   ancestral  organ   of    diffuse  arrangement  one  part 
changes  into  one  set  of  organs,  another  part  into  another  set.     Thus 
^rom  the  gastrovascular  system  of  a  simpler  Cnidarian  with,  e.  g,, 
wk  structure  like  Hydra,  are  found  in  higher  forms  developing  intes- 
tine and  gonads  (e.  g.,  Turbellaria).     In  all  such  cases  where  the 
substitution  of  parts  is  gradual,  it  is  obviously  difficult  to  determine 
^wrhere  one  organ  ends  and  another  begins,  and  hence  to  determine 
liow  far  back  into  the  phylogeny  an  organ  extends.     And  the  sub- 
stitution is  generally  gradual,  so  that  the  new  organ  either  arises 
ftom  a  part  of  the  first,  or  the  first  becomes  gradually  moulded  over 
X.Q  form  the  new;   much  more  rarely  is  the  first  completely  lost 
(ontogenetic  development  of  the  Diptera).     It  is  not  probable  that 
^  part  in  any  case  is  completely  lost  without  first  aiding  in  the  forma- 
t:if  n  of  another  part ;  and  this  is  the  more  true  when  we  consider 
t;hat  accidental  mutilations  are  probably  not  inherited.     And  further, 
it  must  be  borne  in  mind  that  a  character  which  is  essentially  con- 
servative throughout  one  group  may  be  variable  in  another :  thus 
'the  external  cuticle  is  comparatively  uniform  in  structure  throughout 
tihe  Nematoda,  but  very  variable  in  the  Gordiacea  (in  some  species 
of  which  it  differs  even  in  the  two  sexes). 

A  word  may  be  said  just  here  as  to  the  value  for  classification  of 
tJie  statistical  study  of  individual  variation.     The  examination  of 
the  relative  amount  of   variation  in  different  parts  of  the  same 
species  shows  of  course  which  are  most  and  least  variable.     It  shows 
^Iso   that   in   some   species   there   is   less    general    variation    than 
in  others.     The   modem    school   of    statistical    variation    has   not 
T)rought  to  light  any  new  points  of  view,  but  it  has  the  advan- 
tage of  deriving  its  statistics   from   a   large   number  of  individ- 
uals, and  of  reproducing  these  statistics   in  concise  mathematical 
forms.     Before  its  oncoming  observers  contented  themselves  with 
such  loose  expressions  as  *  *  very  variable '  *    *  *  slightly  variable, '  * 
etc.     The  accurate  recording  of  individual  variations  is  the  scien- 
tific method  of  showing  which  parts  are  most  conservative,  and  a 
character  (e.  g,,  number  of  joints  in  an  antenna)  which  has  been 
shown  to  be  very  variable  cannot  be  regarde<l  as  of  much  value  ; 
that  IS  to  say,  such  a  character  should  be  considered  of  little  value 
in  the  diagnosis  of  the  species.     Yet  in  closely  related  species  such 
a  character  may  be  eminently  stable,  so  that  in  general  no  deduc- 
tions can  be  drawn  from  these  variation  statistics  to  species  other 
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than  those  on  which  they  were  detenniued ;  they  may  be  interpreted 
to  show  the  mathematically  probable  further  cour%  of  development 
of  thU  epeciee,  but  they  do  not  show  anjlhiug  with  regard  to  other 
spedee. 

Id  one  way  this  statistical  study  of  variation  may  be  of  great 
aervice,  namely,  in  regard  to  the  distinguishing  of  "  varieties"  or 
"  races"  of  a  species.  If  the  degree  of  variation  between  the 
individuals  in  one  and  tlie  same  portion  of  the  area  of  distribution 
of  a  species  be  fully  as  great  as  the  degree  of  variation  between 
the  individuals  at  the  most  separated  points  of  this  area  of  distribu- 
tion, then  it  is  not  permissible  to  speak  of  "  varieties"  within  such 
a  species.  Or,  conversely,  it  is  only  allowable  to  distinguish 
"  varieties,"  when  in  a  portion  A  of  the  geographical  area  of  a 
species  the  individuals  show  a  diflerent  average  of  variation  than 
in  a  portiou  B. 

Davenport"  has  point«d  out  that  the  )>lotting  of  variation  curvea 
affords  a  criterion  by  which  varieties  may  be  disti'iguished  from 
species,  thus  determining  the  indices  of  divergence — "  if  either  of 
these  indices  is  less  than  a  certain  number  we  liave  varieties;  if 
above  that  number,  species."  But  even  with  this  method  it  is 
necessary  to  select  a  particular  character  as  the  "  chief  differ- 
ential," and  it  is  just  with  regard  to  this  poiut  that  there  is  as  yet 
no  mathenwlical  precii^ion,  and  hence  this  method  does  not  furnish 
a  "  precise  criterion,"  though  it  is  certainly  a  step  in  the  right 
direction. 


f 
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To  commence  with  I  he  smallest  perceptible  parts  of  the  organiza- 
tion) the  components  of  the  cell.     A  classification  limited  to  these 
would    represent  the   facts  of  cellular  structure,    and   might   be 
based  upon  the  finer  cytoplasmic  structure,  upon  the  number  and 
nature  of   centrosomes  or  chromosomes,  etc.     But  it  is  clear  that 
such  a  classification,   even  if  it  could  be  consequently  perfected, 
would  be  no  classification  of  the  organization  as  a  whole,  for  it 
irould  neglect  the  structure  and  grouping  of   the  more  complex 
parts  of  the  body.     In  thus  affording  no  representation  of    the 
'whole  organization,  it  would  be  contrary  to  the  conclusion  that  the 
organization  (organism)  as  a  whole  must  be  considered,  and  hence 
'^ould  not  be  allowable."    The  same  argument  holds  also  for  a 
c^lassification   based  upon  kinds  of   tissues.      These   two  possible 
nnodes  of  classification  need  not  confuse  the  phylogenist,  for  they 
^xe  logicaUy  incorrect. 

There  now  arises  the  more  diflScult  question.     What  particular 

-csategory  of  the  more  complex  parts  of  the  organization  should  be 

<5onsidered  ?     Under  these  are  the  organs  (as  this  term  is  generally 

^:ised),  the  organ  systems  and  the  larger  divisions  of  the  body,  such 

^iiS  antimeres,  metameres,  right  and  left  side,  etc.     These  being  the 

Imrger  structural  complexes,  their  facts  of  structure  show  the  organi- 

^lation  as  a  whole,  and  hence  on  ihem  the  classification  must  be 

made.     But  should  the  facts  of  body  plan,  such  as  radiality  or 

xnetamerism,  be  ascribed  greater  value  than  the  facts  of  the  organs 

AThich   compose  them  ?       Or  othenvise  expressed,  is  structure  or 

arrangement  of  the  parts  to  be  first  considered  ?     The  answer  to 

this  must  be  empirically  determined,  and  by  determining  which  of 

the  two  is  the  more  conservative,  the  structure  of  the  organ  or  its 

spatial  relations  in  the  whole  organization. 

A  little  reflection  ujwn  the  facts  of  comparative  anatomy  shows 
that  **  body  plan  ''  is  generally  very  far  from  conservative.  For, 
in  the  first  place,  different  body  plans  or  modes  of  arrangement  of 
the  imrts  are  frequently  found  in  different  parts  of  the  same  organ- 
ism. Thus  in  some  Cestoda  the  scolex  is  more  or  less  radial  with 
regard  to  the  arrangement  of  its  parts,  while  each  proglottid  of  the 
trunk    may   be    bilaterally  symmetrical    (^Dipylidium),       In    the 


^*  Necessarily  the  Mctazoa  only  are  meant,  for  with  the  Protozoa  there 
can  be  no  other  than  a  cellular  claFsiflcation  ;  yet,  even  in  these,  the 
organization  as  a  whole  must  be  considered. 
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Echinodermata  there  is  a  g;eiieral  radiate  plan  of  the  larger  parts 
(antimeres),  but  each  oDtimere  may  be  bilaterally  Bymmetrical, 
and  the  iDleatine,  unlike  the  other  organe,  is  not  rayed.  In  the 
Anthozoa  there  is  at  once  bilateral  symmetry  and  radiality.  In  the 
Turbellaria  are  forms,  which,  in  respect  to  the  intestinal  branchefl, 
are  more  or  less  clearly  radial,  and  at  the  same  time,  with  r^;ard 
to  the  excretory  and  genital  systems,  more  or  lees  bilaterally  Bym- 
metrical ;  and  the  Trematoda  have  a  radial  arrangement  of  certain 
organs,  an  unpaired  (monaxonic)  and  bilaterally  symmetrical 
arrangement  of  others.  The  metamerism  of  the  Aiticulata  doea 
not  extend  to  the  intestine;  and  in  the  Gasteropoda  a  true  bilateral 
symmetry  may  be  found  in  the  part*  enclosed  within  the  foot,  while 
such  symmetry  is  to  great  extent  obliterated  in  the  spirally  wound 
superior  portion  of  the  body.  There  is,  in  fact,  no  animal  known 
in  which  all  the  parts  are  perfectly  bilaterally  symmetrical,  or  all 
perfectly  metameric,  and  only  in  certain  Cuidoria  dues  there  seem 
to  be  perfect  radial  symmetry."  The  facta  being  so,  we  are  not 
justified  in  considering  as  of  much  value  the  plan  of  arrangement 
of  the  parts,  or  what  is  known  as  the  "  body  plan."  And  an* 
other  well-known  illustration  bears  this  out.  Throughout  the  group 
of  the  Platodes  (comprising  the  Turbellaria,  Oestoda  and  Trema- 
toda) there  is  B  uniform  type  of  excretory  oi^ns  (protonephridia); 
but  the  external  opening  of  these  organs  may  be  very  differently 
situated  in  different  oi^uisms,  and  in  closely  related  forms  (of  the 
Trematoda)  these  organs  may  be  paired  or  unpaired. 
There  is  a  further  series  of  facts  to  show  that  the  relative  poei- 
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relationships.  The  body  plan  is  easily  influenced  by  the  mode  of 
life,  as  demonstrated  by  Lang  and  others ;  Lang  has  shown  that 
radiality  and  sessility  are  often  associated,  a  creeping  motion 
and  bilateral  symmetry.  Perhaps  such  a  relation  would  be  better 
expressed  in  the  statement :  the  position  of  the  mouth  opening  is 
determined  by  the  mode  of  life,  and  the  relative  arrangements  of 
^he  other  parts  become  modified  by  change  in  its  position.  And 
there  is  another  relation,  also  referable  to  the  mode  of  life,  namely, 
modifications  of  the  arrangements  of  parts  caused  by  the  develop- 
xnent  of  firm  skeletal  structures,  as  the  shell  in  the  MoUusca. 

In  general,  then,  we  may  conclude  that  the  modes  of  arrangement 
of  the  parts  of  the  organization,  which  are  known  as  radial  and 
bilateral  symmetry,   the  relation  of  dorsum  to  venter,   etc.,   are 
characters  of  small  degree  of  conservatism.     But  it  is  diflicult  to 
decide  on  the  morphological  value  of  metameric  arrangement.     For 
metamerism  cannot  be  explained,  as  other  modes  of  arrangement 
may  be  more  or  less  satisfactorily,  by  the  mode  of  life,  but  would 
rather  appear  to  be  referable  to  intrinsic  growth  methods;  and  it 
also  does  not  become  readily  changed  by  variation  in  mode  of  life. 
Metamerism  is  also  in  no  way  a  function  of   comparative  size  or 
length   of    the   body,   but  would  seem  to  be  the  consequence  of 
primarily  the  mode  of  formation  of   the  mesoderm  (E.    Meyer). 
Metamerism  is  more  conservative  than  other  body  plans,  and  so 
must  be  given  a  greater  value  iu  classification.     Thus  the  group  of 
the  Articulata  is  much  belter  founded  than  the  earlier  postulated 
group  of  the  Radiata,  for  it  is  based  upon    a  more  conservative 
mode  of  arrangement  of  the  parts.     And  as  generally  held,  meta- 
merism of  the  inner  parts  is  of   much  more  morphological  value 
than  metamerism  of  the  tegumentary  structures,  on  account  of  the 
greater  conservatism  of  the  former. 

The  parts  of  the  organization  which  furnish  the  best  basis  for 
classification  are  the  organs,  as  this  term  is  generally  used.  These 
parts  may  not  reflect  so  fully  the  organization  as  a  whole  as  do 
larger  parts  which  they  comix)ge,  such  as  antimere,  metamere, 
right  and  left  sides,  head  and  trunk,  etc. ;  but  comparative 
anatomy  has  shown  that  they  are,  on  the  whole,  more  conservative, 
and  on  this  account  they  are  to  be  preferred.  Their  study,  unlike 
study  of  cell  or  tissue  components,  gives  a  synthetic  view  of  the 
whole  organization. 
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The  phy)(^Dist  has  then  to  use  what  are  geaerally  called 
"  organs  "  as  the  basis  of  his  comi>arigong.  And  he  has  to  deter- 
mine by  comparison  which  of  the  organs  are  the  most  conservative, 
and  to  grant  them  morphological  value  in  direct  proportion  to  their 
degree  of  conservatism.  This  must  be  done  by  a  aj-nthetic  group- 
ing of  the  facts,  without  any  regard  as  to  which  organs  are  meet 
convenient  of  study.  He  must  also  constantly  bear  in  mind  that 
an  organ  emioeiitly  coaser\'ative  in  one  group  may  be  variable  in 
another.  Degree  of  conservatism  can  be  determined  only  by  very 
broad  and  extended  comparisons,  and  is  to  be  gauged  by  the 
measure  of  change  accompanying  cliange  of  habit. 

The  great  difficulty  iu  putting  thia  generally  accepted  princi- 
ple in  practice  is  the  difficulty  in  determining  whether  the  organs 
compared  are  homol(^ua.  Thus  uephridia  are  organs  of  a 
certain  function,  but  they  are  not  of  the  same  kind,  not  homolo- 
gous, iu  all  animal  groups.  Therefore  they  are  not  very  con- 
servative organs,  even  though  they  are  present  in  many  groups 
of  animals.  This  is  not,  however,  the  place  to  discuss  the  organs  in 
detail  with  regard  to  their  relative  morphological  values :  tliat  would 
necea8itat«  the  reviewal  of  au  enormous  mafs  of  facie.  But  it  may 
be  allowable  to  point  out  briefly  those  orgaus  which  seem  of  moat 
importance  in  phyli^ny.  Omiltiug  the  iutestiual  organ,  which 
is  very  readily  modified  by  change  of  mode  of  life  (as  present  in 
the  female  but  absent  iu  the  male  of  Itotatoria),  we  find  two 
organs  of  general  occurrence  in  the  Metazoa,  the  reproductive  and 
the  nervous  systems.     Thftie  are  phyletically  not  as  old  as  the  body 
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known  that  the  muscular  system  is  very  easily  modified  by  change 
of  habit.  In  the  third  rank  would  fall  the  organs  known  as 
nephridia  or  kidneys.  The  vascular,  respirator}',  locomolory, 
special  sensory,  intestinal,  teguraentary  and  skeletal  organs  are  all 
of  less  morphological  value  than  these  three  for  the  determination 
of  far-reaching  relationships. 

(d)   The  Mode  of  Treatment  of  the  Parts. 

The  parts  of  the  organization  that  should  furnish  the  basb  for 
morphological  study  leading  to  classification,   we  have  seen,  are 
those  generally  termed  organs,  and  not  larger  complexes  of  these 
organs  nor  yet  smaller  parts  of   them.       Broadly   speaking,   the 
oi"^n  is  an  anatomical  unit  in  the  consideration  of  the  organism. 
-A^nd  we  have  seen  that  it  is  necessary  to  fix  upon  certain  parts  for 
I>irimary  treatment,  on  account  of   the  impossibility  of  mentally 
^x-asping  the  organization  in  its  entirety.     By  examining  in  succes- 
sion these  components  a  synthetic  concept  of  the  whole  organization 
rti»y  be  gained.     And  all  the  parts  must  be  studied — that  id,  the 
op^nization  as  a  whole  must  be  understood — before  we  can  deter- 
rciine  which  of  these  parts  are  of  most  value  for  determining  the 
j>l:iyletic  afiinities  of  that  particular  organization. 

The  mode  of  treatment  of  these  organs  is  to  compare  those  of 
^l liferent  organisms,  comparing  together  only  those  which  evi- 
^^i^ently  correspond  anatomically.  The  more  conservative  organs 
Mrould  be  the  basis  for  defining  larger  groups,  the  successively  less 
oonservative  for  defining  successively  smaller  groups  (**  small" 
l>^ing  used  in  the  sense  of  **  closely  related'').  This  is  a  well- 
^"^cognized  principle. 

But  great  divergence  of  opinion  is  found  in  regard  to  the  point  of 
the  mode  of  considering  the  organ,  that  is,  which  of  its  character- 
istics should  be  employed ;  and  unless  there  be  some  logical  basis  in 
tbis  treatment,  the  classification  will  be  inconsequent  and  erroneous. 
An  organ  may  be  considered  with  regard  to  any  of  the  following 
characteristics:     color,     consistency,     volume,     shajw,     structure, 
differentiation  of  its  parts,   position   with   regard  to  other  organs, 
and  number.     The  guiding  principles  in  determining  which  should 
be  employed  as  the  basis  of  treatment  are  two,  the  degree  of  con- 
servatism of  the  chanicteristic  and  the  degree  in  which  the  charac- 
teristic represents  the  organ  as  a  whole.     Judged  in  this  way,  the 
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characteristics  of  color  and  eoiuitUney  are  found  to  be  of  small 
value.  Number  is  in  strict  sense  not  n  characteriatic  of  au 
organ,  but  duplication  of  organs  is  a  characl eristic  of  the  general 
plan,  as  in  bilaterally  symmetrical  forms  where  certain  organs 
are  paired,  in  metameric  forms  where  they  are  serially  duplicated, 
in  radiate  forms  where  they  are  antimerically  duplicated.  Some- 
times an  organ  is  excessively  duplicated  without  any  corresponding 
duplication  of  the  body  [ilau  (e.  g.,  testes  within  one  proglottid  of 
a  Ceftode).  The  relation  that  the  number  bears  to  the  lai^r 
divisions  of  the  organization  must  be  determined,  iu  order  for  us 
to  conclude  whether  the  two  correspond;  for  when  number  of 
organs  and  number  of  laiger  body  parts  correspond,  the  number 
would  have  more  significance  for  the  comprehension  of  the  whole 
organization  than  if  there  were  no  such  correspondence.  Number 
is  a  characteristic  wtiich  must  always  be  carefully  considered,  for 
the  relative  degrees  of  duplication  of  organs  and  of  their  concentra- 
tion or  concrescence  are  of  great  importance  in  estimating  the 
affinity  of  the  organism  to  its  allies. 

The  poeition  of  an  organ  with  regard  to  the  other  organs  is  also 
a  characteristic  to  be  carefully  considered,  though  perhaps  it  lias 
not  the  same  value  as  number  ;  thus  whether  the  central  ner\-ous 
system  lies  above  or  below  the  intestine  or  heart,  and  whether  the 
skeleton  is  external  or  internal.  For  if  variations  in  the  position 
of  an  organ  cannot  be  readily  explained  by  change  in  mode  of 
life,  it  is  probably  the  case  that  more  con3er\'ative  intrinsic  growth 
eneig:ies  are  the  occasion,  and  the  latter  should  he  ascribed  great 
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importance,  as  far  as  I  can  recall ;  but  without  wishing  to  preju- 
dice the  question  it  may  be  asked,   is  this  dorsal  position  to  be 
explained  simply  as  due  to  peculiarities  in  the  external  skeleton  ? 
If  it  cannot  be   so   explained,   then  it  is  a  characteristic  which 
should  receive  more  attention  than  it  has  heretofore.     The  pro- 
boscis of  an  Echinorhynchua  is  morphologically  a  part  of  the  body 
'^vall,  that  of  a  Turbellarian  a  fold  of   the  pharynx  alone;    this 
difference  of  position  is  sufficient  to  disassociate  these  structures,  even 
^  hough  they  should  agree  closely  in  anatomical  details,  and  here, 
^Len,   relative  position  would  be  of    more  value  than  structural 
detail  of  the  organ  itself.     The  relative  position  of  internal  organs, 
'^which  are  not  immediately  exposed  to  change  in  external  environ- 
znent,  is  a  characteristic  which  must  receive  careful  consideration. 
The  other  characteristics  of  an  organ,  form  and  differentiation 
of  its  parts,  are  especially  important.     The  general  form  is  of  more 
unportanoe  for  phylogeny  than  its  minute  histological  structure,  and 
i^t^  grosser  than  its  finer  structure.     This  point  has  been  well  ex- 
I>res8ed  by  E.  B.  Wilson:*^  *'  The  nephrostome  is  a  nephrostome 
sJl  the  same  whether  it  consist  of  one  cell,   two  cells,  or  many 
oells.  *  Its  form  and  function  are  both  independent  of  the  number 
of  component  cells.     Cells  multiply,   but  the  organ  remains  the 
same  throughout.     So  far  as  homologies  are  concerned,  the  existence 
of   cells  may  be   ignored.''       And  to  consider  the  nephridia  of 
Turbellaria,  Nemertini  and  Annelida.     The  nephridia  of  the  first 
two  mentioned  groups  are  rightly  considered  to  be  of  essentially 
the  same  type  and  different  from  the  nephridia  of  Annelida,  since 
they  consist  of  continuous  longitudinal  ducts  with  numerous  lateral 
branches,  while  a  nephridium  of  an  Annelid  is  essentially  a  single, 
unbranched   tube;    we   cannot   say   there  is    a    sharp   distinction 
between   the   nemertean  and  the  turbellarian  tyi)e,    because    the 
terminal  end  of  a  branch  in  the  former  is  multicellular,  in  the 
latter  unicellular.       Similarlv,  in  certain  Nematoda  the  intestinal 
lumen  is  intercellular,  in  others  intracellular;  but  this  histological 
difference  should  not  lead  u.-^  to  doubt  the  correspondence  of  these 
mtestines.     In  regard  to  the  nephridia  of  Nematoda,  there  is  still 
rea^nable  doubt  whether  they  should  be  con^sidered  comparable  to 
Ihe  protonephridia  of   Turbellaria;  but  this  doubt  is  based  uiwn 

"TA^  Embryological  Criterion   of  Homology,  Woods   Holl  Lectures, 
189C. 
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their  general  anatomy  (lack  of  lateral  braoche?),  not  upon  the 
fact  that  in  the  one  case  they  are  unicellular  and  in  the  other  mul- 
ticellular. In  other  words,  in  considering  the  homologiea  of  ot^^s 
one  ehould  not  look  for  cell  nuclei.  The  groeser  differentiations  of 
an  organ  are  of  the  first  importance  in  phylelic  claasifi cation,  A 
compound  eye  of  an  Arachnid  is  essentially  a  single  lens  in  con- 
junction with  retinal  cells  arranged  in  retinuls ;  and  we  characterize 
it  so  in  comparison  with  the  compound  eyes  of  insects  .or  crusta- 
i-eans,  and  need  not  define  it  further  in  terms  of  finer  structure  of 
rhabdomes  of  nerve  endings.  The  fingers  on  the  hand  of  a  urodele 
may  be  compared  with  thoee  of  a  mammal,  because  of  their  eseen- 
tial  similarity  and  corresponding  relations  to  the  fore-limb,  though 
in  the  one  the  skeletal  rays  are  cartilaginous  and  in  tlie  other 
osseous.  The  method  should  be  in  general  exactly  that  by  which 
an  anatomist  examines  any  part — firet,  a  careful  examination  of 
the  whole  with  the  naked  eye,  then  of  a  part  with  a  low  d^ree  of 
magnification,  then  of  smaller  parl«  with  greater  magnification — 
but  with  this  difference,  that  the  more  minute  the  examination 
becomes  the  less  general  value  the  parts  have  for  the  purposes  of 
phyli^ny. 

To  summarize,  all  characteristics  of  an  organ  have  value  for  the 
phyl(^nist,  except  the  more  superficial  ones  of  color  and  consist- 
ency. Those  characteristics  which  most  completely  represent  the 
organ  ns  a  whole  are  the  ones  of  most  importance,  anr]  minute 
details  of  structure  may  lead  to  erroneous  conclusions  with  regard 
to  hoiiii.K.'nw.      IVirree  of  i-DiiservfliL-m  is  idso  a  criterion  of  ihe 
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from  essential  similarity  of  adult  structure,  or  of  development  ?  As 
to  which  of  these  methods  is  the  more  correct,  has  been  and  prob- 
ably will  continue  to  be  a  question  of  dispute.  The  comparative 
anatomists  maintain  one  side,  the  embryologists  another;  and 
probably  because  the  former  are  less  conversant  with  the  facts  of 
embryology,  and  the  latter  with  the  facts  of  adult  structure.  Those 
who  are  at  the  same  time  comparative  anatomists  and  embryolo- 
gists have  in  general  taken  more  of  a  middle  course. 

The  argument  for  the  embryological  method  is  mainly  based 
upon  the  hypothesis  that  the  ontogeny  is  a  more  or  less  true  parallel 
to  or  repetition  of  the  phylogeny.  The  strength  of  the  embryo- 
logical  method  depends  mainly  upon  the  strength  of  this  hypothesis, 
so  that  we  have  first  to  examine  its  correctness.  This  is  the  basis 
of  the  embryological  method  in  the  study  of  phylogeny,  and  there- 
fore in  the  search  for  homologies,  using  the  term  *'  homology  "  in 
the  sense  of  *'  homophyly."  Certain  writers  have  been  more 
cautious,  considering  homology  to  depend  upon  corresponding  onto- 
goietic  mode  of  development,  whether  the  ontogenetic  correspond  to 
the  phylogenetic  or  not.  But  in  assuming  that  the  ontogenetic 
development  may  not  correspond  to  the  phylogenetic,  they  have  no 
basis  for  assuming  that  essential  ontogenetic  agreement  denotes  ho- 
mology, if  homology  be  used  in  the  sense  of  homophyly. 

(a)  Hypothesis  of  the  Corre^ondence  of  Ontogeny  and  Phylogeny. 

It  is  not  my  puqwse  to  give  a  historical  sketch  of  this  hypothe- 
sis and  of  the  many  opinions  which  have  been  expressed  with 
regard  to  it,  but  merely  to  state  briefly  the  tenets,  and  then  to 
examine  them  critically  for  our  present  purpose. 

This  hypothesis  is  an  old  one,  going  back  to  the  eighteenth  cen- 
tury, if  not  indeecl  to  the  seventeenth,  and  as  von  Baer  expresses 
it,  is  **  mehr  eine  Eutwickelungsstufe  der  Wissenschaft  als  das 
Eigenthum  eines  einzelueu  Mannes.'*  It  was  held  in  the  early 
statement  of  it,  that  a  higher  form  in  its  development  passes  succes- 
sively through  lower  animal  forms — i.  e.,  that  the  ontogeny  is  a 
relatively  exact  repetition  of  the  phylogeny.  The  first  logical  criti- 
cism of  the  hypothesis  thus  stated  was  made  by  von  Baer,**  who 
postulated  the  following  laws  of  the  development  of  the  individ. 


*•  Entvcickslungsgeschichie  der  Thiere,  1828. 
15 
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xiespects  a  return  to  the  opinion  that  was  dominant  before  the  time 
of  von  Baer. 

Hatschek'^  gives  a  brief  but  able  consideration  of  this  hypothesis : 
^'  Di%  Ergebnisse  der  vergleichenden  Ontogenie  haben  stets  nur  den 
^erth  vtm  Wahrscheinlichkeitsschliissen,  genau  in  demselben  Grade 
^e  die  der  vergldchenden  Anatomie.  Die  relative  Sicherheit  hangt 
xn  beiden  Fallen  nor  von  der  Menge  der  Praemissen  und  von  der 
Scharfe  des  SchliesseAS  ab.  ....  Die  Methode  der  vergleichenden 
Ontogenie  ist  eine  Erweitenmg  der  vergleichend  anatomischen 
3iethode  (Festellung  von  Homologie  und  Analogic)  durch  Anwen- 

^ung  derselben  auf   Formenreihen Da   der   individuelle 

Organismus  nicht  durch  einen  einzigen  Formzustand,  sondern  durch 
«ine  Formenreihe  reprasentirt  ist,  die  er  wahrend  seines  individu- 
^len  Lebens  durchlauft,  so  kann  es  auch  nicht  gmiiigen,  allein  die 
lEndformen  zu  vergleichen,  sondern  es  muss  die  ganze  Formenreihe 
^■)erucksichtigt  werden. ' '  He  concludes  also  that  when  a  larval  or 
embryonic  form  is  characteristic  for  a  large  group,  we  are  only 
justified  in  concluding  that  the  ancestor  of  such  a  group  possessed 
^80  this  larval  or  embryonic  form ;  and  only  when  the  latter  shows 
.^reat  correspondence  with  the  adult  stages  of  lower  forms  can  it  be 
^said  with  great  probability  1o  correspond  1o  a  similar  ancestral 
■€onn. 

As  the  biogenetic  law  is  generally  held  to-day,  it  assumes  that 
^he  stages  of  the  individual  do  not  repeat  but  only  to  greater  or 
lesser  degree  parallel  the  stages  of  the  race:  the  correspondence  is 
iiot  one  of  repetition  but  of  parallelism.  And  in  each  particular 
case  the  palingenesis  must  be  distinguished  from  the  cenogenesis. 
The  possibility  of  error  is  in  proportion  to  the  difficulty  of  making 
this  distinction. 

(6)    On  the  Application  of  this  Hypothesis, 

On  the  principle  that  the  organization  should  be  considered  as  a 
iThole,  there  is  no  d  priori  reason  for  disregarding  the  various  stages 
of  the  organization.  With  von  Baer  we  may  say  that  the  indi- 
vidual development  consists  in  a  progress  from  the  more  general  to 
the  more  special,  and  the  further  the  individual  of  one  race  de- 
velops the  more  it  diverges  accordingly  from  individuals  of  other 
races.     The  biogenetic  law  is  an  assumption,  and  put  into  practice 

"  Lehrbuch  der  Zoologie,  1898. 
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it  maj  become  a  drculus  vUietiu ;  but  at  the  same  lime  the  mun 
principle  of  comparative  anatomy  is  also  a  postulate,  namelr,  that 
e§8ential  agreement  of  adult  stnicture  denotes  phyletic  relationship, 
VVheD  the  conclusions  from  the  embryological  basis  do  not  agree 
vith  tboee  from  the  anatomical,  how  is  the  decision  to  be  made  ? 

Id  the  first  place,  it  is  evident  that  the  adult  stages  of  organiBms 
do  represent  phyletic  stages,  while  in  many  cases  onli^entic  stages 
certainly  do  not.  There  can  also  be  no  doubt  that  the  characters 
of  the  adult  become  "  segregated  "  (Lankester)  or  "  accelerated" 
(Cope)  gradually  further  back  into  the  ontogeny,  as  the  ramal  pro- 
greae  continues,  and  so  in  the  course  of  time  would  modify  more  and 
more  the  ontogeny  as  a  record  of  the  phylogeny.  Also  the  sequence 
in  the  formation  of  the  organs  of  the  individual  need  not  be  the 
same  as  their  sequence  in  the  racial  development ;  a  point  already 
made  by  von  Baer,  and  to-day  particularly  insisted  upon  by  Keibel 
and  others. 

In  the  second  place,  the  individual  must  be  classified  at  its  ma- 
ture stage  iu  order  to  show  its  full  degree  of  racial  development. 
This  principle,  therefore,  demands  that  the  organization  should  be 
primarily  considered  at  that  stage.  Judged  from  this  point  of  view, 
any  classification  based  entirely  upon  the  mode  of  cleavage  of  the 
ovum  or  upon  the  occurrence  of  a  certain  kind  of  ]ar\-a  is  incor- 
rect, because  it  would  represent  the  oiganism  before  it  bad  reached 
its  full  specialization.  Here  come  such  classifications  as  that  given 
by  Friedrich  Brauer  for  the  IMptera  (according  to  the  {Mwilion  of 
the  split  in  the  shell  of  the  pupa),  and  that  which  has  led  to  the 
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race,  or  upon  the  growth -energies  of  the  race  being  essentially  the 
sum  total  of  the  growth-energies  of  the  individuals  which  compose 
it  ?  Evidently  the  latter,  with  the  reservation  that  growth- 
energies  are  directed  to  the  development  of  structure  immediately 
in  view,  and  with  change  of  habit  become  correspondingly  modi- 
fied. If  at  a  certain  stage  the  individual  is  pelagic  and  later 
sessile,  the  growth-energies  are  first  directed  to  the  formation  of  the 
structures  necessary  for  the  habits  of  the  pelagic  period,  later  to  the 
formation  of  those  for  the  sessile  condition.  If  the  pelagic  habit 
became  lost,  the  growth-energies  from  the  first  become  directed 
toward  the  development  of  structures  essential  for  the  sessile  state." 
There  is  here  a  continual  adaptation  to  new  conditions  of  life, 
restricted  by  the  line  of  direction  held  by  these  energies  in  pre- 
ceding ontogenies,  the  restriction  more  or  less  directly  diminishing 
according  as  the  preceding  ontogeny  is  far  removed,  and  according 
to  the  degree  of  plasticity  of  the  organization. 

Obviously,  in  regard  to  the  Annelida  and  MoUusca,  we  may 
conclude  either  that  their  cell  lineage  is  so  closely  correspondent 
because  of  their  close  genetic  affinity  (there  not  having  been  time 
for  a  great  difference  to  arise),  or  because  the  cell  lineage  in  both 
is  followed  by  a  more  or  less  similar  lan^al  stage.  In  the  former 
view  genetic  affinity  is  postulated,  in  the  latter  convergence  of 
cleavage  on  account  of  the  similarity  in  the  lars'oe.  As  to  the 
larvaj,  these  may  be  alike  because  oi  the  genetic  affinity  of  the  two 
^ups,  or  because  they  lead  a  correjsjwnding  mode  of  life  and  are 
formed  at  an  equally  early  period.  At  every  point  in  this  discus- 
sion of  enibrj'onic  and  larval  homologies  we  find  the  possibility  of 
two  divergent  opinions.  The  pros  and  cons  of  the  1  wo  positions 
have  been  more  or  less  fully  discussed  by  the  cell  lineagists,  and  it 
is  not  for  me  to  enter  into  questions  concerning  the  homologies  of 
blastomeres.  It*  is  sufficient  to  state  here  that  the  cell  lineagists 
have  more  or  less  divided  opinions  on  these  points,  as  can  be  seen 
by  an  examination  of  the  paj)ers  of  E.  B.  Wilson  (different 
opinions  expressed  in  successive  studies),  Conklin,  Mead,  Tread- 
well,  Lillie,  Eisig,  Heath,  and  others. 

One  point  may  be  made  here.     If    the  biogenetic  hy^wthesis  Is 

"This  is  necessarily  not  an  exact  statement  of  the  facts.  Exactly 
stated,  the  growth-energies  arc  immediately  iXivcc^eiX  to  the  establishment 
of  the  next  following  stage.  Yet,  certainly  all  the  energies  are  directed 
toward  the  establishment  of  the  ultimate  structural  condition. 
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true,  then  in  general  the  earlier  the  stage  of  the  ontogeay  the 
broader  should  be  the  homologies  to  be  determined  from  it.  But 
this  not  only  does  not  accord  with  the  facts  (as  in  the  case  of 
embrjonic  structures  which  conld  not  have  been  represented  in 
an  J  adnlt  form),  but  would  lead  to  the  absurdity  of  homologiung 
all  ova  —an  absurdity  because  the  ^g  of  a  mammal  is  as  much  a 
mammal  m  the  adult,  and  the  egg  of  an  arachnid  equally  well  an 
arachnid.  Ova  of  different  organisms  are  more  or  less  alike, 
because  they  all  represent  single  cells  with  generalized  potenti- 
alities, and  hence  usually  not  great  structural  diSerentiatioos ; 
and  not  because  they  represent  a  repetition  of  a  protozoan  ances- 
tor. Sexual  reproduction,  as  clearly  shown  by  Richard  Hert- 
wig,  is  characterized  as  reproduction  by  means  of  germ  cells, 
whether  the  germ  cell  be  fertilized  or  not  (parthenogene«s) ;  and 
since  sexual  reproduction  is  found  in  all  Metazoa,  the  beginning  of 
each  metazoan  individual  is  a  single  cell  (or  a  union  of  two  cells)." 
And  the  gradual  ontogenetic  differentiation  of  the  organism  being 
accompanied  by  cell  division,  tach  metazoan  must  have  a  two-cell, 
a  four-cell  stage,  etc. ;  in  the  course  of  the  further  differentiation  these 
■  must  become  arranged  into  layers,  and  there  must  be  folding  of  these 
layers.  Thus  agreement  in  the  early  ontogeny  at  least  is  directly  re- 
ferable to  reproduction  by  means  of  germ  cells,  and  to  the  develop- 
ment of  these  cells  proceeding  by  division ;  this  is  the  immediate 
explanation,  and  much  more  circuitous  is  the  theory  that  iu  the  phy- 
logeny  there  followed  upon  the  unicellular  condition  a  parvicellular, 
and  upon  that  a  multicellular.     Thus  the  earliest  of  the  processes  of 
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structural  conditions  of  this  stage  control,  more  especially  where 
the  ontogeny  is  without  metamorphosis,  the  nature  of  the  condi- 
tions that  precede  it.  Metamorphosis  and  larval  conditions  have 
probably  been  secondarily  acquired,  and  direct  development  is  the 
more  primitive;  for  metamorphosis  is  a  result  of  change  of  habit 
at  different  periods,  and  such  change  of  habit  is  not  as  primitive  as 
a  habit  continuous  through  the  life  of  the  individual,  since  it  is 
more  complex.  It  will,  of  course,  be  understood  that  in  the  case 
of  certain  phyla,  such  as  the  Annelida,  I  grant  that  the  larval 
type  of  development  may  be  primitive^  and  that  forms  which  do 
not  show  it  have  lost  it ;  but  that  it  could  not  have  been  primitive 
for  the  ancestors  of  the  Annelida.  There  is  also  good  reason  to 
conclude  that  the  larvae  of  different  phyla  of  organisms  may  be 
alike,  because  they  are  ontogenetic  forms  of  essentially  the  same 
mode  of  life,  and  because  their  organs  are  comparatively  few  in 
number  and  at  an  early  stage  of  specialization.  The  earlier  the 
stage  of  the  ontogeny,  the  greater  in  general  should  be  the  agree- 
ments in  structure,  not  because  the  homologies  are  more  comprehen- 
sive at  that  time,  but  because  there  are  fewer  stnictural  parts  to 
show  differences. 

Thus  far  we  have  criticised  the  application  of  the  biogenetic 
theory  to  the  determination  of  homology.  These  criticisms  might 
be  multiplied  and  examined  more  in  detail;  and  they  are  objec- 
tions which  have  been  made  before,  though  not  from  the  standpoint 
of  the  necessity  of  classifying  the  organism  at  its  terminal  stage. 

Now  we  have  to  consider  in  what  respects  the  study  of  onto- 
genetic conditions  is  necessary  in  the  search  for  homologies. 
Homology  b  a  likeness  of  descent,  is  homophyly,  whether  it  be 
based  upon  adult  or  embryonic  structure,  provided  that  there  is  a 
good  basis  employed  in  its  determination.  It  is  an  erroneous  posi- 
tion to  hold  that  the  adult  anatoniv  alone  is  sufficient  for  deter- 
mining  all  homologies;  it  is  eciually  erroneous  to  hold  that  homo- 
logies can  be  determined  on  the  basis  of  similarity  in  ontogenetic 
formation  alone.  Whenever  a  structure  is  greatly  degenerate  in 
the  adult  condition,  a  study  of  its  preceding  ontogenetic  stages  is 
often  the  only  guide  we  have  as  to  its  homologies."     Then  in  organ - 


**  Often,  however,  a  highly  depjenerate  structure  can  be  explained  by 
comparative  anatomy  as  well  as  by  embryology.  Thus  the  pmeal  gland 
of  a  bird  and  the  pineal  eye  of  certain  reptiles. 
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jams  which  are  isolated  at  the  present  time,  whose  more  immediate 
relatives  have  become  extinct,  it  is  particularly  necessary  to  know 
the  organization  at  all  its  periods. 

In  conclusion,  we  have  to  bear  in  mind  that  of  first  importance 
in  claaeification  is  the  terminal,  perfected  stage  of  the  organism, 
since  this  ontogenetic  stage  is  also  an  actual  phylogenctic  stage. 
The  further  removed  from  this  stage  the  further  from  actual 
phyletic  conditions,  and  therefore  the  greater  chance  of  error  in 
interpretation.  The  correspondences  between  the  ontogeny  and  the 
phylogeny  are  not  repetitions  but  parallels,  and  in  many  cases 
paiallels  that  are  so  imperfect  that  11  is  always  necessary  1o  decide 
what  is  paliugenetic  and  what  oeuogenettc.  The  decision  in  r^;ard 
to  this  point  is  necessarily  more  arbitrary  and  subjective  than  a 
decision  upon  similarities  of  adult  structure ;  for  the  embryological 
method,  in  addition  to  assuming  in  common  with  comparative 
anatomy  that  essential  similarity  of  structure  and  position  denotes 
homolc^',  has  also  to  assume  as  correct  that  the  course  of  the  onto- 
geny is  more  or  less  simitar  to  that  of  the  phylogeny.  Comparative 
anatomy  is  not  obliged  to  make  this  assumption,  and  so  has  one 
premise  less.  In  this  conclusion  we  do  not  diminish  the  value  of 
comparative  embrydogy,  but  only  restrict  the  application  of  its 
facts.  Comparative  embryology  has  been  fully  as  productive  as 
comparative  anatomy  in  establishing  working  hypotheses,  the  value 
of  which  for  research  is  indisputable.  But  it  is,  in  the  miuu,  from 
comparative  anatomy  that  the  jihylogeny  is  to  be  determined ;  aud 
from  comparative  embrj-olog}'  an   understanding  of    llie   growth- 
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OK  THE  LOCALITIES  OF  A.  ADAMS'  JAPANESE  HELICIDJS. 

BY   HENRY  A.    PIL8BRY. 

The  paper  by  Dr.  Arthur  Adam?  on  the  species  of  Helicidse 
found  in  Japan/  published  in  1868,  would  have  formed  a  founda- 
tion for  subsequent  faunistic  work  if  the  species  had  been  recog- 
nizably defined.  As  it  is,  that  production  has  been  the  chief 
difficulty  'with  which  recent  investigators  have  had  to  contend. 

The  numerous  new  species  described  by  Adams  are  so  inad- 
equately defined  that  it  is  well-nigh  impossible  to  recognize  them 
without  specimens  from  the  original  localities  to  compare  with  his 
descriptions.  And  here  another  obstacle  is  met,  for  a  part  of*  his 
localities  are  out-of-the-way  places,  not  indicated  on  ordinary 
maps,  some  of  them  even  nameless  in  Hassenstein's  magnificent 
folio  atlas  of  Japan. 

Some  little  assistance  is  afforded  by  Adams'  Travels^*  an  innocu- 
ous book  written  in  a  bread-and-butter-miss  style  and  singularly 
free  from  information,  useful  or  otherwise.  My  colleague,  Mr. 
Benjamin  Smith  Lyman,  has  rendered  indispensable  assistance  by 
translating  names  from  Japanese  maps  and  various  kind  suggestions. 
Finally,  I  am  indebted  to  the  Hydrographic  Department  of  H. 
M.  Admiralty  for  infonnation  from  the  log  of  the  **  Actax)n,*' 
fixing  the  location  of  certain  places. 

From  these  and  other  sources  of  information  I  have  traced  all  of 
the  localities  where  Adams  collected  land  snails.     In  the  account 


*  Annals  and  Magazine  of  Natural  History  (ser.  4),  I,  pp.  459-472 
(June.  1868). 

*  Travels  of  a  Naturalist  in  Japan  and  3[anchuria,  by  Arthur  Adams, 
F.L.S.,  Staff-Surgeon  R.  N.     Loudon  :  Hurst  and  Blackett,  1870. 

Adams  was  surgeon  of  H.  M.  S.  "  Actajon,"  of  the  Hydrographic  Sur- 
vey. The  "Actfleou"  after  passing  through  Corea  Strait  skirted  the 
shores  of  the  mainland,  landing  at  various  places,  as  far  north  as  Sagha- 
lin  Island ;  thence  down  the  coasts  of  Yesso  and  Nippon,  through  the 
Strait  of  Simonoseki  and  the  Inland  Sea,  and  up  the  Pacific  coast  of 
Nippon  from  Tanabe  to  Yeddo  Gulf  where  some  lime  was  spent  m  Tate- 
yama  Bay  (lat.  35^  N.,  Ion.  139-  48'  E.)  in  August.  1861.  Years  before, 
A.danis  as  surgeon  of  II.  M.  S.  *'  Samarang  "  had  visited  the  southwestern 
islands  of  the  Riukia  Curve,  and  collected  some  land  shells. 
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followiDg  these  type  localities  are  located,  and  a  Itet  of  species  fcttm 
each  of  them  compiled  from  Adnros'  paoer,  is  ^ven.  la  square 
brackets  some  critical  notes  find  place.  For  fp-eater  convenience  I 
have  dealt  with  all  of  Adams'  localities,  those  well  known  with  the 
others. 

It  may  be  as  well  to  say  that  A.  Adams'  identificaldoas  of  land 
shells  are  often  open  bD  donbt. 

RiFUNBIRI. 

Rebun-shiri  is  a  small,  nigged  island,  west  of  the  north  end  of 
YesEO,  near  and  southeast  of  Rishiri.  The  "  Actieon  "  was  there 
September  15,  1859.  So  far  as  I  know  no  naturaJist  has  visited 
the  island  since. 

Limax  variant  A.  Ad. 

Helix  (^CamcEtia)  miranda  A.  Ad. 
RiaiRi. 

A  snow-capped  volcanic  peak. 

Limax  variam  A.  Ad. 

Selix  (  Camana)  editha  A.  Ad, 

Hakodadi. 

Hakodate,  Prov.  Ojimo,  Yesso. 

Limax  variant  A.  Ad. 

Swxinea  laula  GId. 

Selix  (^nufa)  lata  GId.  [=  Eulofa  (_Matliffeulota')  gaineti  var. 
hakodatensit  Vi\s.  ] . 

He/ic  (  Caiimnn)  p-jnhoiona  Ph.   [—  Eulota  (  Cnihaica')  fatciola 
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Tabu-sima. 

Tabu-shima  or  Tobi-shima  is  a  small  island  off  Ugo  Province, 
lying  near  the  west  coast  of  Nippon,  about  eighty  miles  northeast 
of  Sado  Island.  In  his  Travels,  p.  257,  Adams  writes  of  it  as 
'*  a  small  island  about  thirty  miles  from  Niegata  in  Nippon  "  ;  but 
it  is  nearer  eighty  miles  from  Niigata.  The  name  appears  on  some 
maps  as  Tobi-shima  or  Tabo-shima.  It  is  nearly  opposite  the  peak 
Tshio-kai-san,  on  the  mainland  of  Nippon.  The  following  species 
are  recorded : 

Philomycus  bilineatus  Bs. 

Helix  (  Camcena)  qucmta  Dh.  ^Euloia  {Eahadrd)  qucesUa] . 

Helix  (FrtUicicola)  japoniea  Pfr.  {^Oanesella]. 

Helix  (^Fruticicola)  patruelis  A.  Ad.  [j=(jrane8ella  tabiierma 
Ancey]. 

Helix  {Plectotropis)  eiliosa  Pfr.  [probably  an  error]. 

Helix  (^Pledotropis)  conella  A.  Ad. 

Hyalina  ( Omulua)  ineerta  A.  Ad. 

Clausilia  martensi  Herkl. 

This  place  is  also  type  locality  of  Helicina  japoniea  A.  Ad. 

Awa-sima. 

Awo-shima  on  Hassenstcin's  map.  An  blet  northeast  of  Sado. 
It  is  not  mentioned  in  Adams*  Travels/  It  b  off  the  north  end  of 
Echigo  Province. 

Helix  (Pleetotropis)  eiliosa  Pfr.  [probably  an  error]. 

Helix  (^Pledoiropis)  setocincta  A.  Ad. 

Helix  (^Pledotropis)  scabrieula  A.  Ad. 

Clausilia  pliiviaiilis  Bs.  [doubtless  an  error] . 

Claiisilia  valida  Pfr.  [doubtless  an  error]. 

Clausilia  stimpsoni  A.  Ad. 

Sado. 

The  largest  island  on  the  west  coast  of  Nippon,  in  38®  N.  lat., 
mentioned  in  TravelSy  p.  259. 
Helix  (^Acitsta)  sieholdiaiia  Pfr. 
Helix  (  Caincena)  qxuzsita  Desh. 
Helix  (^Plectotropis)  setocincta  A.  Ad. 
Also  tyi)e  locality  of  Blanfordia  japoniea  A.  Ad. 
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Daoalet  Island. 

Now  known  as  Matsu-ehima.  A  small  and  little<known  island 
in  the  Sea  of  Japan,  east  of  Corea.  See  Travel*,  p.  1T4.  Adams 
visited  the  island,  nhich  is  inhabited  or  at  least  used  as  a  Haliotia- 
fishing  station  by  Coreaus,  on  the  28th  of  June,  1859.  It  is 
densely  wooded,  with  a  central  peak  4,000  feet  high.  In  the 
Travelt,  p.  178,  a  slug  "  with  the  mantle  covering  the  whole  of  its 
back"  (probably  Philom/eut)  and  a  Zu.a  {Cochiitopa)  are  men- 
tioned. In  the  paper  on  Japanese  Helicidie  only  two  species 
are  given : 

Helix  (^Camana)  luehnana^vh.  [?]. 

Belix  {Patala)  eloHor  A.  Ad. 

It  is  the  only  locality  for  the  latter  species.  The  identification  of 
H.  lukuana  is  doubtful. 

Tbc-sima. 

Tsushima,  in  the  Corean  Strait,  is  a  locality  prolific  iu  land 
snails.     Adams  reports  the  following: 

Helix  (Aauta)  n^boldiaTia  Pfr. 

Helix  (  Cataana}  orienlalis  A,  and  R.  [The  specimens  recorded 
were  probably  E.  lukuana  tswhimana  Mlldff.]. 

Helix  {PlecMropie)  ciltosa  Pfr.  [?]. 

Helix  {Pledotropii)  iqudrrota  G\A.  [??]. 

Helix  {PUetolropii)  troekvla  A,  Ad. 

Hyalina  ?    nitida    Mill,    [only   record   from  Japan.      Probably 
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Helix  (Caimena)  arientalia  A.  and  R.      [AVhat  he  found  was 
probably  E.  luhtiana] . 
Helix  (^FnUicicola)  genulabris  Mart.  [=  E.  aimilaria  var.]. 

SiMONOeEKI. 

A  town  of  Nagato  Province,  on  the  strait  of  the  same  name. 
Hassenstein  prefers  the  name  Akamagasheki. 
Helix  (^Fruticicola)  stimpsoni  Pfr.  [=  Eulota  eimilarie  var.]. 

MOSOSEKI. 

A  village  at  the  northern  point  of  the  Province  Buzen,  Kyushu, 
on  the  Strait  of  Simonoseki,  and  spelled  **  Mosi  **  on  some  maps. 
It  is  the  **  Moji  "  of  Hassenstein's  folio  map  of  1885. 

Helix  (Aciiata)  aieboldiana  Pfr. 

Helix  (Camcena)  peliomphala  Pfr.  [probably  E.  callizona 
maritima  G.  and  P.]. 

Helix  ( Camcena)  arientalis  A.  and  R.  [probably  E.  luhuana 
Sowb.]. 

Helix  {Fruticicola)  eommoda  A.  Ad. 

Helix  (^Frutieicola)  despeda  A.  Ad. 

Hyalina  (  Conulus)  phyllophila  A.  Ad. 

Clausilia  lirulata  A.  Ad. 

Tanabe. 

On  the  southern  coast  of  Province  Kii,  near  the  entrance  of  Kii 
channel.  Only  the  last  species  has  been  recognized  by  later 
authors.     The  first  two  belong  to  Ganesella. 

Helix  (^Fruticicola)  peculiaris  A.  Ad. 

Helix  (^Frutieicola)  gibbosa  A.  Ad. 

Clausilia plicilabris  A.  Ad.  \^=  C,  aurantiaca  var.] 

Tago. 

The  location  of  this  place  cause<l  me  some  trouble,  from  the 
conflicting  data  given  by  Adams.  In  one  place  he  speaks  of  Tago, 
on  the  shores  of  the  Inland  Sea,  while  again  he  writes,*  **  not  far 
from  Tatiyama  is  a  snug  little  harbour  called  Tago.'' 

On  application  to  the  Hydrographic  Department  of  the  British 
Admiralty,   I   learned  that  **  The  '  Actaeon '  spent  some  time  in 

'  Travels  of  a  Naturalist  in  Japan  and  Manchuria,  p.  811. 
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Togo  Bay,  Suniga  Gulf,  in  September,  1861,  and  there  is  no 
doubt  that  Ihia  is  the  place  referred  to,  lat.  34**  4S'  N.,  long.  138" 
45'  E." 

The  following  spedes  were  obtained ;  only  the  first  two  have  been 
recognized  with  certainty  by  subsequent  authors: 

Helix  (  Camtena}  peUomphala  Pfr. 

Helix  (^Camasna')  myomphala  Mart.  ^Oanesella  m.j. 

Helix  (^Fhiiieieola}  fecfrtna Bens,  [certainly  an  error], 

Belix  (/Vuttcieofa)  gphiiidottoma  A.  Ad.  {^Ganegella], 

Helix  {Fruiieicola)  eoUinaoni  A.  Ad. 

Helix  (FrtdiiMota)  eondnna  A.  Ad. 

Hyalina  (  Convhu)  acutangvla  A.  Ad. 

Clo.'unlia  gottldi  A.  Ad. 

Claunlia  ^eta  A.  Ad. 

In  the  Traveh  Adams  mentions  finding  "  thousaDds  of  Realia" 
(p.  312). 

SiHODA. 

At  the  southern  end  of  the  peninsula  formed  by  the  Province 
Izu,  and  notable  as  being  the  place  first  set  apart  for  the  use  of 
Americans,  at  the  time  of  Commodore  Perry's  visit  to  Japan. 

Helix  (^Cattuena)  quanta  Dh. 

Helix  (Cbmawj)  simod(e  Jay.* 

Helix  (^FruHcieola)  similarit  F4r. 

Takamo-sima  and  Okino-Sima. 
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translated^  proved  them  to  be  the  islands  of  Adams.     Under  the 
circumstances  I  have  thought  it  not  superfluous  to  give  a  sketch-map 


of  so  much  of  the  southern  end  of  Awa  Province*  as  is  necessary 
to  show  the  location  of  these  type  localities.  At  Taka-no-shima 
(**  Island  of  Taka  **)  only  one  terrestrial  species  was  taken,  Philo- 
myeua  bilineatus  Bens.,  probably  =  P.  confusus  Ckll. 

Oki-no-shima,  or  as  A.  Adams,  from  some  erroneous  notion, 
transposes  it  in  some  places,  **  Kino-0-Sima,''  lies  west  of  Taka- 
no-shima.  The  following  species  are  recorded,  only  the  first  one 
having  been  recognized  by  recent  students  of  Japanese  snails : 

Helix  {Fruticicola)  similaris  F<^r. 

Helix  (FnUicicola)  craspedocheila  A.  Ad. 

Helix  (Fruticicola)  proba  A.  Ad. 

Helix  {Pledotropis)  aquarrosa  Gld.  [probably  Plectotropis 
vulgivdgd] . 

Hyalina  ?  eledrina  Gld.  [probably  an  error] . 

Clausilia  stenospira  A.  Ad. 

Clausilia  proba  A.  Ad. 

Clausilia  pingtiis  A.  Ad. 

In  the  Travels,  p.  310,  Adams  mentions  taking  Helix  aimodve 
and  a  little  BulimuluSy  and  on  the  next  page  records  Peronia 
tongana  from  this  place. 


'Mr.  Benjamin  Smith  Lyniaa,  formerly  of  the  Pennsylvanian  and 
Japanese  Qeoloeical  Surveys,  was  so  good  as  to  trunslate  these  as  well 
as  many  other  Japanese  place-names. 

•It  may  be  needless  to  mention  that  there  are  two  provinces  called 
Awa : — that  intended  here,  lying  east  of  the  entrance  to  Tokyo  Bay, 
and  another  in  the  eastern  part  ol'  Shikoku  Island. 
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Appendix, 
Although  not  properly  coming  wilhin  the  scope  of  this  writing,  it 
may  be  u£eful  to  list  A.  Adams'  species  from  the  Russian  Man- 
time  Province  and  Saghalin  Island ;  the  latter  especially,  from  being 
adjacent  to  Yesso,  is  of  interest  to  Japanese  zoolog^ts.  In  the 
Traveli  Adams  mentions  finding  Aetufa  lata  at  Sio-wu-hu  Bay,  on 
the  Manchurian  coast.  I  am  disposed  to  think  what  he  found  was 
some  allied  form,  not  the  Yesso  species. 

OixJA  Bay. 

Oa  the  mainland  of  Asia,  west  from  Yesso. 

Succinea  puirU  li.  [?]. 

Helix  C  Camcena)  pyrrhozona  Ph.  \=  Eulota  (  Cathalea)  /atdola 
Drap.]. 

Selie  (  Camcena)  timoda  Jay.  [no  doubt  an  erroneous  identifica- 
tion}. 

Helix  (^Palula)  paupera  GId, 

Vladimir  Bay. 

Near  Olga  Bay,  also  in  the  Maritime  Province,  on  the  mainland. 

Stuxinea  lauta  Gld. 

Sueeinea  pulrit  l-i,   [?]. 

Helix  {CamarM)  timodte  Jay.  [?]. 

Helix  iCavKena)  pyrrhozona  Ph.  [=  £. /(Ucioii  Drap,], 

Helix  (  Canuena)  edilka  A.  Ad. 
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OBSEBVATIONS  UPON  OALEOPITHECUS  VOLANS. 
BY  HENRY  C.  CHAPMAN,  M.D. 

Scattered  through  the  works  of  Cuvier,  Meckel,  Owen,  Schre- 
ber,  Wagner,  Huxley,  and  other  anatomists,  are  to  be  found  here 
and  there  more  or  less  brief  notices  upon  the  anatomy  of  Oaleo- 
pUhecus.  So  far,  however,  as  known  to  the  author,  the  only 
account  of  this  interesting  animal  approaching  the  character  of  a 
monograph  is  the  admirable  work  of  Leche,*  which  leaves  subse- 
quent anatomists  but  little  more  to  do  than  confirm,  or  at  best 
extend,  his  observations. 

The  opportimity  having  been  recently  afforded  the  author  of 
acquiring  a  specimen  of  Oaleopithecus,  it  is  hoped,  in  view  of  the 
scant  literature  of  the  subject  and  the  conflicting  opinions  still  held 
by  zoologists  as  to  the  nature  of  this  animal,  that  the  results  of  its 
dissection  as  well  as  some  reflections  upon  its  natural  affinities  may 
prove  acceptable. 

The  specimen,  a  male  measuring  6.4  cent.  (16  inches)  from  the 
snout  to  the  root  of  the  jtail,  was  obtained  from  Sarawak,  in  the 
Baram  district,  Borneo.  The  specimen  had  been  preserved  in  spirit 
for  a  long  time,  but  unfortunately  was  not  in  a  sufficiently  good  state 
of  preservation  to  admit  of  thorough  dissection.  It  is  hoped,  how- 
ever, that  the  disposition  of  the  parts  was  sufficiently  made  out  to 
permit  of  comparison  with  the  results  obtained  by  Leche  and  other 
anatomists.  The  author  has  also  had  the  opportunity  more  recently 
of  examining  the  viscera  of  a  male  Galeopithecus  obtained  in 
Sumatra  by  the  distinguished  travelers,  Mr.  Alfred  C.  Harrison, 
Jr.,  and  Dr.  H.  N.  Hiller,  and  presented  by  them  to  the  Academy, 
which  did  not  differ  essentially,  however,  from  those  of  the  Borneo 
specimen. 

Skeleton. 

As  the  skeleton  of  Galeopithecus  has  often  been  described,  atten- 
tion will  be  directed  only  to  those  peculiarities  which  8er\'e  to  show  its 

*  Ueber  die  Saugethtergaittaig  Galeopithecus,  Kougliga  Svenska  Vetens- 
kaps-Akademiens  Handlingar,  1884-1885. 
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relation  to  the  other  forma  of  mammalian  life  with  which  it  hag 
been  affiliated,  and  the  game  plan  will  be  pursued  in  the  account  of 
the  remaining  or^ns. 

Among  such  peculiarities,  as  regards  the  skull,  may  be  mentioned 
the  presence  in  Onteopiihecua  of  the  foramen  transmitting  the  supra- 
orbital nerve  aud  artery-,  the  division  of  the  lachrymal  bone  into 
facial  and  orbital  portions,  aud  the  interorbital  situation  of  the 
lachrymal  canal.  In  these  respects  Galeopithecus  agrees  closely  with 
the  insectivorous  Tupaia.  On  the  other  hand,  in  the  formation  of  the 
tympanic  bulla  and  in  the  condyle  of  the  jaw  being  situated  at 
nearly  the  same  level  as  the  teeth,  Galeopithecus  agrees  with  bats, 
Chiromys,  as  well  as  certain  insectivoree.  In  regard  to  the  vertebral 
column,  Galeopitheeus  differs  from  both  Insectivora  and  C'hiroptera 
in  the  presence  of  spinous  processes  and  a  pubic  symphisis,  and  in 
the  absence  of  a  ridge  on  the  sacrum  and  a  keel  on  the  sternum. 
It  is  an  interesting  fact  that  the  sEtcrum,  according  to  Leche,*  de- 
velo{is  caudad- — that  is  to  say,  ossifies  at  tlie  expense  of  the  tail, 
the  reverse  of  which  obtains  in  other  mammals.  In  the  presence 
of  an  epicoracoid  cartilage  lying  between  the  clavicle  aud  first  rib, 
and  in  the  epicoracoid  element  being  united  with  the  clavicle,  and 
in  the  elongated  character  of  the  scapula,  OaleopUhecus  and  PUro- 
put  agree.  In  the  splitting  of  the  coracoid  into  two  distinct  pro- 
cesses, dorsal  and  ventral,  the  latter  the  homolt^ue  of  the  coraooid 
in  other  mammals,  Qaleopithecaii  preseuts,  however,  a  peculiarity 
uut  found  in  lemurs,  iuseclivores  or  bats,  except  in  Pipatrellus,  in 
which  bat  the  coracoid,  accot\ling  to  Flower,'  ia  sometimes  forked. 
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like  a  cloak.  While  asleep,  which  is  usually  diurnal,  Oaleopithe- 
euSf  so  enveloped,  hangs  head  downward,  suspended  by  its  hind 
daws  from  the  branches  of  a  tree,  and  in  that  position  strikingly 
i%sembles  Pteropua  when  in  the  same  condition.  The  patagium  of 
OaleopUheeus  is  not  a  mere  cutaneous  expansion  or  parachute  which 
serves  to  break  the  fall  when  the  animal  descends  from  higher  to 
lower  levels,  but  being  supplied  with  muscles  and  nerves  it  enables 
the  animal  (to  some  extent  at  least)  to  fly  and  to  guide  itself.  That 
most  competent  observer,  Wallace,  writes:  '*  Once,  in  a  bright 
twilight,  I  saw  one  of  these  animak  run  up  a  trunk  in  a  rather  open 
place,  and  then  glide  obliquely  through  the  air  to  another  tree,  on 
which  it  alighted  near  its  base,  and  immediately  began  to  ascend. 
I  paced  the  distance  from  the  one  tree  to  the  other,  and  found  it  to 
be  seventy  yards;  and  the  amount  of  descent  I  estimated  at  not 
more  than  thirty-five  or  forty  feet,  or  less  than  one  in  five."* 

AVhile  PtopUhecud  among  lemurs,  Petaurns  among  marsupials, 
and  Pteromya  and  Anomalurus  among  rodents,  are  also  provided 
with  a  patagium,  the  latter  differs  in  all  these  animals  from  that  of 
OaleopUheeus  in  being  much  less  developed,  supplied  with  a  different 
set  of  muscles  and  nerves,  and  is  more  hairy.  The  patagium  of  the 
above-mentioned  animals  is  therefore  not  homologous  with  that  of 
GaleopithecuSy  but  rather  analogous.  On  the  other  hand,  the 
patagium  of  the  Chiroptera  in  being  as  extensively  developed  and 
supplied  by  the  same  muscles  and  nerves  is  homologous  with  that  of 
GaleopithecuSy  even  though  the  calcar  or  elongated  bone  or  cartilage 
attached  to  the  inner  side  of  the  ankle-joint,  which  supjwrts  the 
patagium  in  the  Chiroptera,  is  absent  in  Galeopithecus, 

WhDe  the  scope  of  this  comnumication  does  not  admit  of  a 
detailed  account  of  the  mus?eles  and  nerv^es  of  the  patagium  of 
OaleopUheeus  and  allied  fonns,  the  following  may  be  cited  as  illus- 
trations, among  others,  of  how  closely  the  patagium  of  Galeopi- 
thecus  resembles  that  of  bats  and  differs  from  that  of  marsupials, 
lemurs  and  rodents.  It  has  been  shown  bv  Leche*  that  while 
the  disposition  and  nerve  supply  of  the  Platysma  myoides  is  the 
same  in  Galeopithecus  and  Chiroptera,  in  Pleromys  the  muscle  is 
absent.  Further,  il  apj)ears  that  the  occipito-pollicaris  or  the 
muscle  extending  in  Chiroptera  from  the  occipital  bone  to  the  termi- 

*  Malay  Arcliipdago,  1869,  p.  145. 

*  Op.  cit.,  pp.  14-18. 
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nal  phalanx  of  the  pollex,*  and  the  jugalis  propata^i  extending  in 
Qaleopitheeug  from  the  external  auditory  meatus  and  malar  bone 
to  the  finger  and  palatopatagiuni  are  homologous  and  are  supplied 
by 'the  same  nerve,  the  facial.  The  coraco  and  humero-cutaneoua 
muscles,  among  others,  agree  essentially  in  their  dlBpoeition  in 
OaUopitkeeue  and  Chiroptera.  Further,  the  striking  fold  in  the 
palatopatagium  of  Oaleopithecua,  extending  to  tlie  ventral  surface 
of  the  elbow,  is  an  equally  characteristic  feature  in  the  patagium  of 
the  Chiroptera.  It  was  absent,  however,  in  the  two  specimens 
of  Pteri^nu  fnigiwrmu  dissected  b}'  the  author.  It  should  be  men- 
tioned, however,  that  in  the  uropatagiuni  of  the  Chiroptera  mus- 
cles are  present  that  are  al>sent  in  that  of  GaUopithtcut,  such  as 
the  cutaneo,  pubic,  ischio  and  femoro-culaueous.  On  the  other 
hand,  in  Paaurut,  the  muscular  fibres  of  the  patagium  are  so  little 
differentiated  that  they  cannot  be  homologized  with  Ihoee  of  Oaleo- 
pUhecut  or  Chiroptera,  while  in  Pleromyt  muscles  are  pieecnt  in  its 
patagium  that  have  no  homology  in  Galeopithecw  or  Chiroptera.' 

Such  being  the  relation  of  the  patagium  of  leiiiuts,  marsupials 
and  rodents  to  that  of  Qaleopithecut  and  bats,  it  is  readily  con- 
ceivable how,  on  the  theory  of  descent,  the  palatum  of  PUroput. 
might  be  derived  from  that  of  Oaleopitheeus  by  the  simple  exten- 
sion of  the  upper  extremity,  supposing  that  such  extension  was  of 
advantage  in  the  struggle  for  life,  and  that  the  ^-ariation,  however 
acquired,  was  intensified  in  successive  generations.  While  it  does 
not  necessarily  follow  that  because  two  animals  found  In  the  same 
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laris  which  is  very  large.  The  flexor  sublimus  digitorum  and 
pabnaris  longus  act  together  in  GaleopUJiecus  and  Chiroptera,  as  is 
also  the  case  in  the  hedgehog.  The  phalanges  supporting  the 
claws  in  Galeopithecus  are  supplied  by  the  extensor  digitorum  com- 
munis and  extensor  pollicis  longus,  the  middle  and  first  phalanges 
by  the  extensor  digiti  secundus,  indicis,  and  pollicis  brevis.  The 
origin  of  the  psoas  major  is  shorter  in  OahopUhema  and  Pteroptis 
than  in  insectivores  and  lemurs.  The  disposition  of  the  tensor 
fascias  latae,  glutseus  maximus,  and  femoro-coccygus  muscles  are 
the  same  in  OaleopUhecus^  Chiroptera  and  ChryBochhris  among  the 
Insectivora.  The  sartorius,  though  present  in  GfaleopUhecus, 
Tupaia  and  lemurs,  is  absent  in  Chiroptera,  and  the  gracilis,  while 
double  in  Cfaleopithecus  and  some  Insectivora,  is  single  in  Chirop- 
tera. The  biceps  is  rudimentary  in  Galeopithecus  and  absent 
altogether  in  Chiroptera.  The  soleus  and  plantaris  are  absent  in 
OaleopUhecua  and  Chiroptera,  though  both  these  muscles  are  pres- 
ent in  Lemuroidea.  The  plantaris  is,  however,  absent  in  Tupaia. 
An  extensor  brevis  digiti  quinti  appears  to  be  present  in  OaleopUhe- 
euSf  as  is  also  the  case  in  the  Chiroptera,  and  Loris  gracilis  among 
the  Lemuroidea. 

Nervous  System. 

The  brain  of  Galeopithecus  having  been  described  and  figured  by 
Gervais®  and  Leche,'  the  author  has  but  little  to  add  to  their 
descriptions.  The  most  striking  feature  externally  in  the  brain  of 
the  specimen  examined  by  the  author,  as  also  noticed  by  the  ob- 
servers just  mentioned,  is  the  almost  complete  absence  of  the  occipi- 
tal and  temporal  lobes,  they  being  so  little  developed  that  only  the 
anterior  part  of  the  nates  are  covered  by  the  hemispheres.  The 
olfactory  lobes  are  well  (leveloi)ed,  and  but  slightly  covered  by  the 
cerebral  hemispheres ;  their  slender  tracts  expand  posteriorily  into 
the  hippocampal  uncinaied  gyrus.  On  the  lateral  surface  of  the 
brain  the  hippocampal  gyrus  is  separated  from  the  rest  of  the  brain 
by  a  deep  sulcus,  from  the  anterior  end  of  which  proceeds  upward 
a  fissure,  the  so-called  principal  fissure  (Pansch).  The  dorsal 
surface  of  the  brain  is  furrowed  by  two  parallel  sulci,  the  external 
one  very  deep,  corres2X)n(ling,  probably,  to  the  interparietal 
sulcus,  the  internal  much  more  superficial. 

•Journal  de  Zoologie,  T.  1,  1872,  p.  445,  PI.  31,  flg.  5. 
•  Op.  cit,  p.  48,  fig.  29-32. 
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On  the  mesial  eurface  a  well-marked  calloso-marginol  eulcufi  is 
present,  which  comes  to  the  surface  and  furrows  the  hemisphere  as 
the  croas  sulcus  between  Its  anterior  and  middle  thirds.  A  small  cor- 
pus calJosum  with  its  genu,  the  septum  lucidum  and  fornix,  a  ventri- 
cle containing  a  thalamus  opticus  and  corpus  striatum,  an  anterior 
and  middle  commissure  were  present,  the  latter  being  very  much 
developed.  The  nates  are  larger  than  the  testes.  The  pons  varolii 
is  small.  The  vermis  is  large,  but  little  separated  from  the  lateral 
lobes.  The  floculi  are  large  and  lodged  in  fossse  of  the  j>eriolic 
bones.  The  brain  of  Gakytithama  differs  from  that  of  all  other 
mammals  in  its  hemispheres  being  bo  small,  and  yet  at  llie  same 
time  being  so  deeply  furrowed.  In  com]>arison  with  that  of 
affiliated  animals,  the  brain  of  Galeopithecus  is  less  developed  than 
that  of  lemurs,  but  more  so  than  that  of  insectivores.  There  are, 
for  example,  sulci  pi'esent  in  the  brain  of  the  lemurs  that  are 
entirely  absent  in  that  of  GaleopUheeua  and  vice  versa.  The  corpus 
callosuiu  is  much  uiore  developed  in  the  brain  of  the  former  than 
in  that  of  the  latter.  On  the  other'  hand,  the  number  and  depth 
of  the  sulci  in  the  brain  of  GaleopUheciu  are  far  greater  than  m 
the  brain  of  any  insectivore.  Indeed,  sulci  are  absent  in  even 
large  insectivorous  brains  like  those  of  Tupaia,  lihijncocyon,  while 
the  corpora  quadrigcmina  are  uncovered  in  the  latter.  Of  the 
mammals  with  which  Galeopithecus  has  been  affiliated  it  resembles, 
as  regard  cerebral  characters  at  least,  the  Cliiroptcra  most,  the  num- 
ber and  disposition  of  the  sulci  being  the  same  in  the  brain  of  the 
latter  as  in  -that  of  Galeojntheeus,  though  not  so  deep.     On  the 

|r.|». 
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propatagium ;  the  spinal  accessory  supplies  the  stemo  cleido  mastoid, 
levator  claviculse  and  trapezius  muscles;  the  axillary  branch  of  the 
brachial  plexus,  muscular  fibres  of  the  plagiopatagium ;  the 
internal  cutaneous  nerve,  the  humero  and  coraco-cutaneous  mus- 
des;  a  branch  of  the  brachial  plexus  gives  off  at  the  distal  inser- 
tion of  the  latissimus  dorsi  muscle  the  radial  nerve,  and  below 
divides  into  the  median  and  ulnar  nerves.  The  median  nerve 
perforates  the  supracondyloid  foramen  and  supplies  thumb,  index, 
middle  and  inner  side  of  ring  finger ;  the  ulnar  nerve,  the  outer 
gide  of  the  ring  and  little  fingers  and  the  muscular  fibres  of  the 
plagiopatagium.  The  lumbo  sacral  plexus  is  situated  nearer  the 
tail  than  in  most  mammals,  the  last  lumbar  nerve  supplying  the 
obturator  cruralis  and  ischiadus  muscles  instead  of  the  nerve  emerg- 
ing in  front  of  the  last  two  lumbar  vertebrse  as  is  usual.  The 
cruralis  nerve  supplies  the  plagiopatagium;  the  ischiadic  supplies 
the  uropatagium. 

Alimentary  Canal,  etc. 

The  palatal  gum  is  ridged,  as  in  the  lemurs.  Parotid  and 
submaxillary  glands  were  present,  but  so  small  as  to  readily  escape 
notice.  The  ducts  are,  however,  proportionally  large ;  that  of  the 
parotid  gland  crossed  the  masseter  muscle  and  was  more  than 
25  mm.  (1  inch)  long;  that  of  the  submaxillary  gland  opened  into 
the  mouth  far  forward,  and  was  almost  as  long  as  the  duct  of 
stemo. 

The  teeth  of  GaleopitJieciis  have  been  described  by  Owen," 
De  Blainville,"  and  others,  and  the  relation  of  the  deciduous  to  the 
permanent  teeth  more  j)articularly  by  Leche."  One  of  the  most 
interesting  facts  established  by  the  latter  observer  is  that  the  teeth 
erupt  late,  so  that  the  deciduous  teeth  and  all  the  molar  teeth 
(except,  perhaps,  the  upper  third)  are  in  use  at  the  same  time. 
The  most  remarkable  feature,  however,  in  the  dentition  of  Galeo- 
pUhecus  is  the  well-known  comb-like  form  presented  by  the  crown  of 
the  first  two  incisors  of  the  lower  jaw,  due  to  the  deep  extension  of 
the  marginal  notches  ujkdu  the  crown,  and  in  respect  to  the  extent 
to  which  this  furrowing  of  the  crown  is  carried  unique  in  mammals. 


»  Odontography,  1840-1845.  p.  433. 
"  Osteographie,  1841,  p.  42. 
"  Op.  cit,,  pp.  56-01. 
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Each  of  these  broad  comb-like  teeth  ie  implanted  b^  a  single  conical 
fang  excavatfid  by  a  pulp  cavity  Trhich  divides'  into  as  many 
canals  as  there  are  divisions  of  the  crown,  each  canal  passing  up 
the  latter  lo  its  extremity.  ^Vhat  particular  purpoee  these  comblike 
in(UB0iB  subserve  in  Qaleopiihecua  is  difficult  even  to  imagine.  It 
is  very  unlikely  that,  as  has  been  su^ested,  the  animal  uses  them 
to  clean  its  skin.  It  is  far  more  probable  that  the  peculiar  form  of 
these  teeth  depend  in  some  way  upon  the  nature  of  the  food,  which 
consists  of  leaves,  remains  of  the  latter  being  found  between  the 
teeth,  on  the  tongue  and  in  the  cKophagua,  and  that  they  have  been 
gradually  developed  from  the  tooth  of  some  ancestor  in  which  a 
slight  furrowing  of  the  crown  existed  and  which,  being  of  advan- 
tage, was  gradually  intensified  in  its  posterity.  In  support  of 
such  a  view  it  may  be  mentioned  that  there  is  a  slight  indication  of 
furrowing  of  the  crown  in  the  incisors  of  the  lower  jaw  in  Syrax, 
Indri,  Tupaia,  Rkyncocyon,  Dermodvs  and  Diphylla  among  Chirop- 
tera.  Another  interesting  peculiarity  in  regard  to  the  dentition  of 
OaUopilheeut  is  the  fact  of  the  outer  incisor  of  the  upper  jaw 
having  two  roots,  which  is  also  the  case  not  unfrequently  in  Petro- 
drmnvt  and  in  certain  species  of  Erinaiteiit.  The  canine  of  the 
upper  jaw  in  Oaleopilhecus  are  likewise  provided  with  two  roots,  as 
was  the  casein  the  extinct  Jurassic  mammal?,  Ftmtolharia,"  another 
illustration  of  the  affiliation  of  OaleopUheeua  with  extinct  mamma- 
lian forms. 

The  tongue  is  dented  at  the  end,  the  dents  supporting  round 
papillie.     This  pectinated  condition  of  'the  end  of  the  tongue  may 
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8ame  diameter  throughout  its  whole  extent.  Villi  are  present  and 
there  is  an  ileo  csecal  valve.  A  tapeworm  was  found  in  the  small 
intestine,  but  in  such  a  disorganized  condition  as  not  to  admit  of 
identification.  The  csBcum  is  long  and  capacious  and  puckered  up, 
the  muscular  fibres  being  gathered  together  into  three  well-marked 
wide  bands.  A  long  and  capacious  caecum  is  found  as  well  known 
in  lemurs,  and  though  less  well  developed  in  certain  insectivores 
aE  Macroscelides  and  Ehyncocyon.  A  caecum  is  also  present  in  some 
gpecies  of  Tupaia  and  absent  in  others.  While  usually  absent  in 
Chiroptera,  it  is  nevertheless  foimd  in  a  rudimentary  condition  in 
oertain  species  of  Ehinopoma  and  Megaderma,  The  caecum  of 
Oaleopitheeua  agrees  with  that  of  the  lemur  more  than  with  that  of 
either  Insectivora  or  Chiroptera  in  being  constricted  into  pockets  or 
cells.  The  large  intestine,  larger  than  the  small  one  as  obtains  in 
oertain  Herbivora,  may  be  divided  somewhat  arbitrarily  into  three 
parts,  distinguished  by  the  disposition  of  the  muscular  fibres  and 
the  character  of  the  mucous  membrane,  the  first  part  consisting  of 
about  one-eeventh,  the  second  of  two-sevenths,  and  the  third  part 
of  four-sevenths  of  the  entire  length  of  the  gut.  Peyer's  patches 
are  foimd  throughout  the  long  intestine,  as  is  also  the  case  in  Eden- 
tata, Rodehtia  and  Insectivora.  The  length  of  the  alimentary 
canal  (including  the  oesophagus)  and  parts  of  the  same  appear  to 
vary  considerably  as  shown  by  the  following  resume,  the  difference 
being  due  possibly   to  the  age  of  the  animal  examined : 

Leche^^         Borneo         Sumatra         Oweni* 
specimen.      specimen.       specimen,     specimen. 

nun.     in.  mm.     in.  mm.     in.  mm.     in. 

Length  of  animal 400  =  16  375  =  15  350»14  400  =  16 

Length  of  stomach 58=  2.3  100=  4  75—3 

8.  int. 450  =  18  650=26  550  =  22  1,800  =  52 

L.int. 470  =  18.8  1,000=40  800  =  32  2,275  =  91 

Caecum 74  =   2.8  225=   9  175=-   7  25  =    1 

Ratio    of   lengrth  of    animal    to 

length  of  alimentary  canal .             1  to  2.9  1  to  5.5  1  to  4.8  1  to  9.2 

According  to  Cuvier,"  the  length  of  the  alimentary  canal  is 
about  three  times  the  length  of  the  animal.  This  estimate  agrees 
more  closely  with  the  results  obtained  by  Leche  and  the  author^than 
those   of    Huxley,"*   who  states  that  the  alimentar}'  canal  is  six 

»*  Op.  cit.,  p.  63. 

^•Anat.  of  Virtebrates,  1868,  Vol.  Ill,  p.  430. 

^^Anatomie  Comparee,  2d  Ed..  1885,  Tome  4,  2d  Partie,  p.  185. 

^^  Anatomy  of  Vtrttbrated  Animals,  1872,  p.  383. 
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times  the  length  of  the  animal,  which  ia  not  the  cafe  in  any  of  the 
first  three  animals  examined.  The  total  length  of  the  alimentary 
canal  in  Owen's  specimen,  not  counting  the  (Esophagus  and  stomach, 
exceeds  so  much  that  of  the  other  three  as  to  ^ve  the  impression 
that  possibly  Owen's  figures  are  erroneous,  due,  possibly,  to  a  typo- 
graphical error  or  otherwise.  The  difference  in  the  length  of  the 
Ciecum  in  the  four  specimens  is  very  noticeable,  that  of  Leche's 
specimen  bebg  nearly  three  times  as  long  as  that  of  Owen's,  and 
those  of  the  Sumatra  and  Borneo  specimens  seven  and  nine  tJmee 
as  long  respectively.  The  capacity  of  the  ctecum  has  been  stated 
as  being  equal  to  that  of  the  stomach.  While  such  was  no  doubt 
the  case  in  Leche's  specimen,  iu  both  the  Sumatra  and  Borneo 
spe<umens  the  capacity  of  the  ctecum  was  greater  than  that  of  the 
stomach.  In  the  case  of  two  lemurs  recently  dissected  by  the 
author,  with  the  view  of  comparing  the  structure  of  the  lemur  with 
that  of  Galeopitkeem,  in  one.  Lemur  albifrons,  measuring  from  the 
snout  to  the  root  of  the  tail  38.7  cent.  (15.5  in.),  the  ciecum 
measured  17.5  mm.  (7  in.)  and  in  the  other,  Loru  tardigradut, 
37.5  cent.  (15  in.)  long,  the  ciecum  measured  5  cent.  (2  in.). 
The  liver  is  divided  into  two  halves,  the  right  half  being  the 
lai^;esl,  and  subdivided  into  three  lobes.  The  gall-bladder  is  small 
and  elongated.  The  ductus  choledochus  enters  the  small  intestine 
50  mm.  (2  in.)  from  the  pyloric  orifice.  The  jmncrcas  lying  in 
the  me^nterj'  is  flattened  and  much  branched.  Its  duct  enters  the 
intestine  20  mm.  (I  in. )  from  the  orifice  of  the  choledochus.  The 
spleen  attached  lo  the  cardiac  part  of  the  stomach  by  the  gastro- 
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the  latter.  There  are  three  arteries  given  off  from  the  arch  of 
the  aorta,  a  left  subclavian,  left  carotid  and  an  muominate,  the 
latter  dividing  into  right  carotid  and  right  subclavian,  the  disposi- 
tion of  the  great  blood  vessels  being  the  same,  therefore,  as  in  man. 
In  lemurs,  the  innominate  gives  off  the  right  subclavian  and  both 
carotids  ;  in  the  hedgehog  among  the  insectivores  the  arch  of  the 
aorta  gives  off  two  vessels,  each  of  which  subdivides  into  subclavian 
and  carotid,  while  in  the  bats  the  vessel  subdividing  into  the  two 
carotids  arises  from  the  arch  separately  from  the  subclavians. 

Genito-Urinary  Organs. 

PLATE   XI. 

The  right  kidney  lies  higher,  that  is  nearer  head  than  the  left ; 
only  one  Malpighian  pyramid  is  present.  There  was  nothing  excep- 
tional in  the  ureters  and  bladder.  The  scrotum  is  well  developed 
and  contained  the  testicle  and  epidydimis.  There  was  nothing 
peculiar  about  the  vas  deferentia.  The  spermatic  vesicles,  per- 
fectly distinct,  were  large,  extending  beyond  the  base  of  the  blad- 
der. The  prostate  gland  was  also  much  developed,  and  embraced 
the  dorsal  surface  of  the  urethra.  The  Cowper's  glands  were  also 
large.  The  penis  is  pendent,  and  there  appeared  to  be  two  suspen- 
sor}'  ligaments.  The  gland  is  surrounded  by  a  circular  hump  con- 
sisting of  connective  tissue,  and  apparently  not  connected  in  any 
way  with  the  cor|)ora  cavernosa. 

The  author  not  ha\nng  had  the  opportunity  of  dissecting  a  female 
GaleopUhectid  cannot  give  any  account  of  the  female  generative 
apparatus,  and  must  therefore  limit  himself  to  offering  a  resume  of 
the  ohserv'ations  made  by  Leche  \i\x>n  that  part  of  its  economy. 
According  to  tliat  author,  '*  there  is  nothing  especially  noticeable 
about  the  ovaries,  except  that  they  are  enclosed  like  the  hedgehog  in 
wide-mouth  i)eritoneal  sacs,  their  diaphragmatic  ligament  extending 
to  the  ix)sterior  surface  of  tlie  diaphragm.  The  uterus,  however, 
is  bifid,  and  the  two  uteri  open  by  distinct  openings  into  the 
vagina,  in  which  respect  GaleopiiheciLS  agrees  witli  Chiropiera  and 
differs  from  Insectivora.  Among  the  latter  it  is  said  that  in 
Tiipaia  nana  there  is  a  sliglit  indication  of  a  double  uterus.  The 
external  generative  organs  resemble,  however,  those  of  the  lemurs, 

»•  Op.  cit.,  p.  68. 
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the  clitoris  bdug  concealed  by  a  circular  fold  of  int^ument,  a» 
obtains  also  in  Ckirmnys.^  The  teats  are  pectoral  in  position,  and 
there  are  two  pairs.  One  young  only  is  bom  at  birth,  as  obtains 
also  in  Cbiroptcra.  The  placenta  is  said  by  Gervais"  to  be  dis- 
coid. If  such  is  the  case,  then  Oaleopitkeau  agrees  in  the  charac- 
ter of  its  placentation  with  the  Chiroptera  and  Insectivora,  and  not 
with  the  Lemuroidea,  the  placenta  in  the  latter  (^PropUhecut 
diadema.  Lemur  rvfipee)  being  diffuse." 

From  the  above  obeervatJODS  it  appears  that  GaUopUkeeut 
agrees  as  regards  its  organization  in  some  respects  with  the  Lemuroi- 
dea, in  others  with  the  Insectivora  and  in  others  with  the  Chiroptera, 
and  yet  again  differing  in  many  respects  from  all  three,"  Consid- 
erable difference  of  opinion  has,  therefore,  prevailed  in  the  past 
and  still  prevails  among  systematists  as  to  which  of  these  three  orders 
of  mammals  GaUopUhecua  should  be  referred  to,  or  whether  it 
should  be  regarded  as  the  sole  representative  of  a  fourth  distinct 
order  of  mammals,  Galeopithecidie.  The  species  of  OaleopUkeciu 
upon  the  study  of  which  this  communication  was  based  was  called 
by  Linnteus"  Lemur  volant,  a  name  indicating  perfectly  the  view 
of  the  great  naturalist  as  to  its  natural  affinities.  Pallas,"  who 
was  among  the  first  to  describe  OaleopUhecus,  while  admitting  (hat 
it  resembled  in  some  respects  the  Lemuroidea,  considered  it  as 
being  equally  closely  related  to  the  Chiroptera.  To  the  latter 
order  of  mammals  it  was  referred  by  Cuvier."  In  modem  times 
Oale(^heeua  has  been  usually  regarded  as  being  an  aberrant  form 
of    Insectivora,    that  view  being  held    more    particularly   by  the 
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that  while  Oateopithetma  may  resemble  or  differ  from  Lemuroidea, 
Rodentia,    Insectivora  or  Chiroptera,  nevertheless  it   presents  so 
many  peculiarities  in  its  organization  that  it  stands  by  itself.     No 
one  doubts  that  a  Petauris  \s  a  marsupial,  a  Ptenmiys  a  rodent,  a 
J^opithecus  a  lemur,  a  Pteropus  a  bat,  even  though  they  all  are 
provided  with  a  patagium  resembling  more  or  less  that  of  Oaleapi- 
theeus,    by  means  of    which   they  fly  or  dart  through   the   air. 
GakopUheciis,   however,   stands  alone;  it  is  mi  generis.     To  no 
order  can  it  be  referred  unless  to  some  hypothetical  extinct  one, 
dossil  remains  of  which  have  not  yet  been  discovered.     The  most 
plausible  view  as  yet  advanced  as  to  the  aflinities  of  GaleopUhecus 
^ith  the  mammals  with  which  it  has  been  usually  associated  is  to 
suppose  with  Leche^  that  there  once  existed,  in  remote  Mesozoic 
times,  an  order  of  mammals   of   ungulate    character  from  which 
lave  descended    GaleopUhecus,  the   Chiroptera,  Lemuroidea  and 
Insectivora.      Certain  facts  otherwise  difficult  to  explain  become 
then  intelligible.     For  example,  if  the  lemurs  of  .the  present  day 
lave  descended   from   Eocene   lemurs    like   Adapis,    Anaptomor- 
phariSf    Tomitherwnf  Hyopsodus,  Notharctua,^,   generalized  forms 
combining  ungulate  with  quadrumanous  characters,  certain  peculi- 
arities of  their  alimentary  canal  and  their  non -deciduous  diffuse 
placenta  may  be  explained  as  being  due  to  inheritance  from  remote 
ungulate  ancestors.     Further,  the  fact  that  the  condyle  of  the  jaw 
is  situated  nearly  on  a  line  with  the  teeth  in  GaleopUhecus^  Chiro- 
mySy  in  certain  Insectivora  and  Chiroptera,  as  in  the  Diplocynodon 
and  kindred  mammals,  the  Pantotheria  of  Jura^jsic  times'**  ix)ints  to 
the  same  conclusion.     Accepting  the  above  hyix)theses  as  provision - 
allv  correct,  it  follows  that  the  herbivorous  character  of  the  alimen- 
tary  canal  of  GaleopUhecus  is  due  to  inheritance  from  an  ungulate 
ancestor,  whereas  its  patagium  has  been  acquired  in  some  unknown 
way  through  adaptation.     Were  it  not  for  the  combination  of  the 
above  characters,  GaleopUhecus  would  have  become  long  since  ex- 
tinct in  the  struggle  for  life  with  its  contemporaries,  the  lemurs, 
insectivores  and  bats. 
It  appears,  at  least  in  the  judgment  of  the  author,  that  Galeopi- 

«  Op.  cit.,  p.  78. 

"Cuvier,  Ossemeus  Fossiles,  1835,  T.  5,  p.  460;  Leidy,  Bepori  U.  8, 
Oeol.  Survey,  1873,  pp.  75,  86 ;  Cope,  U.  S.  Otol.  Survey,  Vol.  Ill,  1884, 
pp.  283-235. 

«  Marsh,  Op.  cit.,  p.  235. 
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th^m  cannot  be  regarded  as  being  either  a  lemur,  insectivore  or 
bat,  but  that  it  eCands  alone,  the  sole  representative  of  an  ancient 
order,  Galeopithecidm,  as  Hyrax  does  of  Hyracoidea.  While 
Galeopilheeua  ia  but  remotely  relate<l  to  the  Leinuroidea  and  lusec- 
tivom,  it  U  so  closely  related  to  Chiroptera,  niorc  particularly^in 
regard  to  the  structure  of  its  patagium,  bnun,  alimentary  canal, 
genito- urinary  apparatus,  placenta,  etc.,  that  there  can  be  but  little 
doubt  that  the  Chiroptera  are  the  deacendauts  of  GaleopUhecua,  or 
more  probably  that  both  are  the  descendants  of  a  GaUopUhecM- 
like  ancestor. 
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May  6. 

Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Seventeen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 
**  Absorption  and  Secretion  in  the  Digestive  System  of  the  Land 

Isopods,"  by  John  Raymond  Murlin. 
**  Additions  to  the  Japanese  Land  Snail  Fauna,  VI,"  by  Henry 

A.  Pilsbry. 

The  Chair  having  announced  the  death,  on  the  2d  inst.,  of 
Uselma  C.  Smith,  the  following  minute  was  imanimously  adopted : 

The  Academy  has  heard  with  profound  regret  of  the  sudden 
death  of  its  member,  Uselma  C.  Smith,  whose  devotion  to  the 
welfare  of  the  society  was  manifested  for  more  than  ten  years  by 
an  intelligent  and  accurate  attention  to  its  financial  interests  as 
member  of  the  Council,  the  Finance  Committee  and  the  Com- 
mittee on  Accounts,  while  his  generous  encouragement  of  and  cooper- 
ation in  the  scientific  work  of  his  associates  caused  him  to  be  held 
in  affectionate  esteem.  The  Academy  tenders  its  heartfelt  sympa- 
thy to  his  widow  and  children  in  their  irreparable  bereavement. 


May  13. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Eleven  jjersons  present. 

A  paper  entitled  **  Descriptions  of  Two  Species  of  Extinct  Tor- 
toises, one  New,*'  by  O.  P.  Hay,  was  presented  for  publication. 


May  20. 


f 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Ten  persons  present. 

A  paper  entitled^**  Twenty  New  American  Bats,"  by  Gerrit  S. 
Miller,  Jr.,  was  presented  for  publication. 
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Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair, 

Seventeen  jiereons  present. 

Papera  under  the  follovring  titles  were  presented  for  publication  : 

"  The  Jlollusca  of  the  Mount  ^Mitchell  E^ion,"  by  Henry  A. 
Pildbry  and  Brj'ant  Walker, 

"  Synopsis  of  the  American  Martens,"  by  Samuel  N,  Rhoods. 

The  deatlis  of  Ferdinand  J.  Preer,  a  niemher,  on  the  25th  inst, 
and  of  Henri  Filhol,  a  correspondent,  were  announced. 

A  Peculiar  ffelioioan. — Mr.  Hdwarii  Cr.\wley  remarked  that 
the  heliozoau  here  iigurol  was  found  ou  August  8,  1900,  in  water 
taken  from  a  stagnant,  spring-fed  [k>o1,  near  AVyncote,  Pa. 

The  aniiual  was  idmost  perfectly  spherical  and  showed  no  altera- 
tion in  form  while  under  ubsen'alion.  Its  diameter  was  about  90 
micron^!.  Around  the  central  part  of  the  body  there  was  an  irregu- 
lar whorl  of  large  alveoli,  and,  in  addition,  a  number  of  elements 
which  may  have  been  either  small  alveoli  or  large  colorless  granulee. 
Tliere  was  no  distinction  between  cortex  and  medulla,  the  whorl  of 
alveoli  lying  iu  a  cytoplasmic  matrix,  uniform  throughout.  This 
matrix  Vios  colorless  and  granular,  and  closely  resembled  the 
endosarc  of  ati  Amaba.  Within  it  was  a  diatom  which  still  showed 
a  little  colore<l  substance,  and  a  number  of  niore  or  less  completely 
digested  [tlant  spores. 

Occupying  a  slightly  excentric 
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Uic  figure.  In  tlie  one  eas«.  llie  proccssei'  wore  stiff,  etniight  uiiil 
motinulttH ;  in  ibe  otb^r,  lliev  uxliibiled  lashing  niovemcnls,  each 
Dvpunile  nnwess  acting  indepcnik'Htly  of  the  othent  uf  the  ^omt: 
clatter.  These  two  couditioua  passed  readily  the  one  into  the 
other,  the  processis  uf  a  given  cluBt«r  being  at  one  inomeut 
motion li;se  and  the  uexl  in  motion,  In  llie  tigure,  ihe^  two  con- 
ditions are  shovn  as  occurring  alternately,  but  this  division  U  purely 
arl>llmry. 

In  addition  to  these  two,  a  third  condittou  ^xaa  observe<l.  At 
frciueut  inlervals  tiie  procesHCs  of  a  number  of  dusters  became 
nnimnled  by  a  common  impulse  and  exhibited  a  ciliary  movement. 
All  the  proceasea  of  perhaps  one  hemisphere  of  the  protozoan  Ineheil 
■ir  twnt  vigoruiisly  in  the  same  direction,  causing  a  rapid  rotation  of 
the  l«>dy  and  a  progression  from  one  place  to  anotlier.  Thiji 
|ibuuonienou  waj*  ^een  a  number  of  limes,  and  in  each  case  the 
ootivily  ajijiearei!  to  involve  the  processes  of  only  one  side  of  the 
body  at  once,  It  was  imposMble,  however,  to  determine  whether  or 
not  this  was  altVaye  the  same  side. 

The  pre^noe  within  this  animal  of  a  partly  digested  diatom 
eeems  to  warrant  regarding  it  as  belonging  to  the  Rhizopoda 
(Surcodina).  The  spherical  form  and  alveolar  protoplasm  furnivh 
reasons  for  <wnsi<lerbg  it  a  hellozoan.  Of  the  several  genera  of 
fTeab-wat«r  Hdiozoa,  it  comes  closest  to  Actinophrys.  The  signifi- 
cnliitn  »(  the  curious  phDnoniona  observed  is  problematical,  but  the 
ctbeervntion  appears  to  1>e  worthy  of  record  in  tliat  it  shows  the 
nMi]iu<!cs  with  which  ]i^tido|)<>dia  and  Hagella  luny  change  into  each 
other. 


Mr.  G.  B.  Boulcnger,  of  London,  was  elected  a  corres|joudent, 
llie  fallowing  were  ordered  to  be  printed: 
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The  Polychseta  of  the  Arctic  regions  have  been  so  thoroughly 
studied  and  described  by  a  host  of  able  Scandinavian,  Dutch, 
German,  English  and  other  European  zoologists  that  the  fauna 
ranks  as  one  of  the  best  knovrc  in  the  vrorld.  Although  the  shores 
of  Greenland  have  been  repeatedly  ransacked,  especially  by  the 
zoologists  attached  to  various  exploring  eiipcditious,  the  waters 
washing  the  north  and  northwest  borders  of  that  island  have  been 
searched  much  less  thoroughly  than  those  to  the  south  and  east. 

From  the  standpoint  of  geographical  distribution  it  has,  there- 
fore, seemed  desirable  to  publish  a  list  of  the  species  contained  in 
three  sniall  collections  from  this  region  which  I  have  receully  had 
the  opportunity  of  studying.  The  first  consists  mainly  of  well- 
known  species  of  Polynoida;  collected  by  Dr.  Benjamin  Sharp,  in 
the  shallow  waters  of  McCormick  Bay,  in  July,  1891,  while  a 
member  of  the  party  accompanying  Lieutenant  Peary  to  Green- 
land. The  second  embodies  the  results  of  a  few  dredge  hauls,  also 
in  McCormick  Bay,  made  by  the  Peary  Relief  Expedition,  under 
till  of  IW,  An^^elo  lleiii>riu.  in  Augu^L  of  tW  foUowii 
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XXX,  and  more  rapidly  to  the  anal  somite.  The  fift«en  pairs  of 
elylra  are  borae  on  the  same  somites  as  in  Harmotkoe  imbrkalaaad 
allied  forma. 

The  head  (prostomiiuu)  is  about  two-lhirds  as  long  as  broad,  with 
the  greatest  widtE  at  about  the  middle.  Anteriorly  it  is  divided 
into  (wo  broadly  rounded  lobes  by  a  median  fissure  which  reaches 
as  far  as  the  posterior  eyes;  laterally  it  is  strongly  and  posteriorly 
slightly  convex,  but  normally  the  posterior  margin  is  concealed  by 
a  median  uucha)  lobe  of  the  succeeding  somite.  There  are  no 
anteriorly  produced  cephalic  peaks. 

Eyes,  two  pairs,  conspicuous,  black,  circular,  the  posterior  only 
visible  from  the  dorsum.  The  anterior  the  larger,  and  situated  on 
the  ventro-lateral  faces  of  the  bead  about  their  own  diameter  from 
the  anterior  mai^n.  The  posterior  dorsal  close  to  the  nuchal 
margin  and  separated  by  an  interval  of  four  times  their  diameter. 

Exclusive  of  its  ba-«,  which  arises  from  the  froutal  fissure,  the 
median  tentacle  has  a  length  of  about  two  and  one-half  times  the 
width  of  Iho  head,  with  asubterminal  enlarjjeinent  and  a  filamen- 
tous lip  of  about  one-fifth  its  length.  Except  on  the  latter  it  bears 
rather  long  scattered  cilia.  The  lateral  tentacles  arise  from  short 
and  slender  ceraiopliores  from  the  anterior  surface  of  the  head  at  a 
lower  level  than  tlie  median  tentacle,  but,  in  the  abnence  of  ante- 
rior [leaks,  not  very  .iliarply  demarcated  from  the  cephalic  lobes. 
Tbeir  diameter  is  about  two-thirds,  and  length  slightly  more  than 
oiie-hatf  of  the  median  tentacle.     They  are  slender  and  taper  cou- 
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to  the  poslerior  end.     They  are  short  and  directed  dorsad.     Anal 
cirri,  one  pair,  similar  lo  dorsal  cirri,  but  more  slender. 

In  the  t3rpical  parapodium  (PI.  XIII,  fig.  1 )  the  neuropodium  and 
Dotopodium  are  distinctly  separated;  the  fonuer  is  much  the  larger 
and  angular  in  outline,  whereas  the  latter  is  rounded.  Both  termi- 
nate in  acicular  lobes,  of  which  the  neuropodial  is  the  longer.  The 
acicula  are  remarkable  for  the  unusual  length  of  the  free,  project- 
ing end,  which  in  the  case  of  the  neuropodial  equals  one-third  of 
the  length  of  the  longest  setss,  and  is  slender  and  curved. 

The  dorsal  cirri  spring  from  conspicuous  cylindrical  bases.  They 
are  larger  than  the  median  tentacle,  with  less  of  a  subterminal 
enlargement  and  shorter  filamentous  tip.  The  numerous  cilia  are 
of  two  kinds ;  the  largest  have  a  length  of  two  to  three  times  the 
diameter  of  the  cirrus,  have  a  uniform  diameter  and  are  confined 
to  the  distal  half,  excluding  the  filamentous  tip  which  bears  no 
cilia ;  the  smaller  ones  are  enlarged  at  the  end  and  are  more  Avidely 
distributed  proximally.  The  ventral  cirri  are  about  one-fourth  of 
the  length  of  the  dorsal,  slender,  awl-shaped,  and  bear  a  very  few 
short  clavatc  cilia. 

The  first  elytra  are  circular  and  fixe<l  nearly  at  the  middle ;  the 
next  succeeding  ones  ovoid,  with  a  slight  anterior  emargination  at 
the  point  of  contact  with  the  preceding  peduncle;  at  I  he  middle  of 
Ihc  body  they  are  reniform,  while  posteriorly  they  again  approach 
the  circular  form.  They  are  loosely  attached  and  easily  <lisplaced 
and  are  of  a  soft  nienibranous  texture,  with  very  hard  horny 
spines  (PI.  XIII,  fig.  2).  Around  the  entire  uncovered  margin  is 
a  fringe  of  rather  widely  separated  cilia  which  become  elongates  1 
externally.  With  the  exception  of  a  small  antero-intenial  margin 
the  entire  surface  is  spinose,  the  spines  as  u^ual  increasing  in  size 
and  complexity  aii<l  decreasing  in  number  from  the  anterior  and 
internal  toward  the  jM)sterior  and  external  border.  The  first  are 
merelv  low  'cone-*.  Thevare  succeeded  bv  others  with  bifid  sum- 
mit*<  which  soon  become  larger.  Passing  obliquely  across  the  middle 
of  the  scale  in  its  longest  direction  is  a  broad  band  of  prominent 
bifid  spines,  the  apices  of  many  of  which  are  again  <livided.  Most 
of  the  spines  on  the*  posterior  half  have,  on  the  other  han<l,  a  <piite 
distinct  character.  Hero  tliev  are  more  reniotelv  distributed  and 
are  most Iv  trifid,  with  broad  Inures  and  each  limb  ib*uallv  bifid  at  the 
tip.      NumeroiLs  other  forms  occur.      Some  have  a  centnd  spine  aris- 
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ing  from  the  middle  of  the  three  diverging  ones,  others  expand  into 
an  irregular  disk,  from  which  project  from  four  to  seven  points 
of  different  sizes  and  shapes.  But  the  most  remarkable  spines  are 
those  which  protect  the  extreme  posterior  and  external  border  of 
the  scale.  These  are  very  large  and  tree-like  in  form,  and  most 
frequently  branch  in  a  fundamentally  trifid,  temate  plan,  though 
some  of  the  branches  may  be  bifid  or  even  simple.  The  final 
divisions  are  always  acutely  pointed. 

Setie  of  the  dorsal  and  ventral  fascicles  are  of  approximately  equal 
length  and  thickness.  The  former  are  somewhat  stouter  basally,  but 
the  latter  are  terminally,  and  their  apices  form  a  nearly  regular  out- 
line, beyond  which  only  one  or  two  of  the  dorsalmost  nenropodial  setts 
project.  The  very  numerous  notopodial  selie  are  arranged  in  many 
rows  and  radiate  in  all  directions,  but  chiefly  laterad  and  caudad, 
overlapping  the  following  parapodium.  Their  form  is  character- 
istic. The  anterior  dorsalmost  ones  (PI.  XIII,  fig.  3)  are  short, 
slout  and  strongly  curved.  They  are  about  two-thirds  free,  with 
the  inserted  part  suddenly  contracted  and  narrow,  and  the  thickest 
region  at  about  the  middle  of  the  free  portion.  There  is  a  very 
extensive  spinous  region,  in  which  the  rows  of  capillary  spioea  are 
rather  close  and  long.  The  short,  smooth  end,  which  is  equal  in 
length  to  the  space  of  three  or  four  of  the  terminal  rows  of  spines, 
is  peculiar  in  having  an  abruptly  recurved  or  hooked  tip  (PI.  XIII, 
fig.  6).  Towaitl  the  ventral  end  of  the  anterior  row  the  setae 
become  less  cur\'cd,  more  blender  and  the  terminal  hook  less  abrupt. 

Posteriorly  the  sette  of  succeeding  rows   become  much  longer. 
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distinct  longitudinal  groove  in  which  short  transverse  ctenoid  plates 
are  situated.  The  non -spinous  basal  portions  of  these  setse  and 
the  smooth  interval  on  the  convex  border  are  covered  with  numer- 
ous minute  granulations  (PI.  XIII,  fig.  8)  which  become  less 
numerous  and  finally  disappear  distally. 

The  neuropodial  seta  (PI.  XIII,  figs.  9-13)  are  less  character- 
istic. They  are  arranged  in  eight  or  nine  horizontal  rows  and  are 
leas  numerous  and  rather  stouter  than  the  notopodials,  notably  at 
the  distal  end,  where  their  enlarged  spinous  portions  contrast  con- 
spicuously with  the  attenuate  tips  of  the  former.  From  ventral  to 
dorsal  the  spinous  tips  increase  in  length  much  more  rapidly  than 
the  entire  free  portion  of  the  setae,  these  regions  being  as  one  to  five 
or  six  in  the  ventral,  and  as  one  to  three  in  the  dorsal.  The  num- 
ber of  spinous  rows  is  large,  but  varies  only  from  twenty -three  in 
the  ventral  to  twenty-seven  in  the  most  dorsal.  Distally  the  teeth 
are  coarse  and  the  rows  rather  widely  separated,  proximally  they 
are  fine  and  the  rows  crowded.  The  smooth  tips  are  rather  long, 
without  accessory  processes  and  on  typical  setae  strongly  hooked  and 
sharp-pointed.  Probably  as  a  result  of  wear,  the  tips  of  the  prom- 
inent dorsal  neuropodial  setae  are  blunt.  On  the  second  and  third 
parapodia  the  neuropodial  setae  are  intermediate  in  form  between 
the  t3rpical  neuropodial  and  notopodial  setae  just  described;  their 
tips  are  straight  and  slender,  and  the  spin&s  very  long  and  few  in 
number.  The  first  foot  bears  a  tuft  of  four  or  five  of  the  noto- 
podial type.  At  the  posterior  end  the  setae  show  modifications  from 
the  type  similar  to  the  anterior. 

Pigment,  if  originally  present,  has  almost  entirely  disappeared. 
A  general  pale-yellow  hue  results  from  the  dull  yellow  of  the  spines 
on  the  elytra,  the  hay  color  of  the  notopodial,  and  the  rich  amber 
of  the  neuropodial  setae. 

Two  specimens.     McCorniick  Bay,  P.  R.  K. 

Oattyana  oiliata  sp.  nov. 

In  ventral  aspect  the  body  is  rather  slender  and  nearly  linear, 
and  tapers  very  gently  from  about  X  to  the  posterior  end.  Dor- 
sally  it  is  strongly  convex.  The  type  consists  of  two  imperfect 
individuals,  one  consisting  of  twenty -one  anterior  somites,  the 
other  of  thirteen  jxwterior  somites,  together  constituting  nearly  the 
total  numlwr.  These  measure  respectively  30  and  12  mm.  long, 
80  that  length  of  a  complete  example  of  this  size  would  probably  be 
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about  45  mm.  The  width  of  the  body  alone  at  X  is  4.8  mm., 
to  the  ends  of  the  parapodia  11  mm.,  and  to  the  tips  of  the  sette 
16.5  mm.  Apparently  the  elj-tra  number  fifteen  paire,  borne  on 
the  usual  somites.  Segmental  papilln  begin  on  V  and  soon  become 
long  and  slender,  but  instead  of  pointing  freely  caudad,  as  in 
Sarmothoe  imbrieata  and  allied  forms,  they  are  directed  dorsad 
between  the  bases  of  the  parapodia. 

The  head  is  broad,  its  length  being  about  three-fourths  of  its 
greatest  width,  which  is  about  one-third  of  its  length  from  the  an- 
terior end.  Its  lateral  margin  is  almost  angulated;  the  anterior 
fissure  is  deep  and  wide,  and  the  ceratophore  of  the  median  tentacle 
occupies  it  in  such  a  way  as  to  give  the  impression  of  having 
pushed  apart  the  two  lobes  of  the  head.  These  lobes  are  rounded 
anteriorly  and  have  no  distinctly  produced  peaks. 

The  eyes  are  black,  circular  and  widely  separated.  Those  of  the 
posterior  pair  are  less  thau  their  own  diameter  from  the  posterior 
margin  of  the  head  aud  bo  far  apart  as  to  be  partly  latemd  in  posi- 
tion. The  anterior  are  slightly  larger,  separated  from  the  extreme 
anterior  margin  by  less  than  their  own  diameter,  and  latero- ventral 
in  posit  iou. 

Median  tentacle  absent,  its  ceratophore  of  large  size  and  marked 
by  a  conspicuous  chocolate- colored  band.  Ijalcral  tentacles  arise  at 
a  level  quite  lielow  the  dorsal  surface  of  the  head  lobes  ami  partly 
overlapped  by  the  ceratophore  of  the  median  tentacle.  They  have 
a  length  of  about  one  and  two-thinis  the  widtli  of  the  head,  are 
blender  aud  lajiering,  with  a  brown  pigmented  subtermiual  enlargc- 
j  tilifnnii  tJT..     Tlie  sli,L-le  mlin 
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The  notopodium  is  merely  a  dorso-anterior  lobe  supported  by  a 
slender  acicidum,  which  lies  close  to  the  neuropodial  aciculum,  but 
terminates  far  short  of  it.  The  large  base  of  the  dorsal  cirrus, 
with  its  double  wing-like  lobes,  further  overshadows  the  notopodium. 
The  cirrus  itself  has  the  usual  form  and  bears  numerous  slender 
cilia,  which,  on  the  dorsal  side,  have  a  length  nearly  equal  to  the 
diameter  of  the  cirrus  and  about  four  times  that  length  ventrally. 
The  ventral  cinus  is  about  one-fifth  the  length  of  the  dorsal.  The 
first  ventral  cirrus  (somite  II)  L?,  however,  as  usual  larger  and 
formed  like  the  dorsal  cirri;  moreover,  its  ventral  surface  bears 
numerous  truncate  cilia  as  long  as  one-half  its  diameter. 

Although  few  in  number  and  arranged  in  only  eight  very  definite 
rows,  the  neuropodial  setae,  because  of  their  large  size  and  rich 
golden  color,  are  very  conspicuous.  They  increase  in  length  to  the 
sixth  row,  but  their  spinous  ends  continue  to  elongate  to  the  most 
dorsal  (8th)  row.  All  are  stout  and  have  abruptly  enlarged  ends 
(PI.  XIII,  figs.  17-19)  with  long,  slightly  cur\'ed,  and  rather 
blunt-pointed,  smooth  tips.  The  spinous  region  is  remarkably 
short,  particularly  on  the  most  ventral  setse,  which  bear  only  four 
pairs  of  coarse  teeth  and  seldom  a  trace  of  lateral  fringes.  The 
middle  setoc  have  six  or  seven  pairs  of  such  spines  with  short 
lateral  fringes,  and  the  dorsal  setse  as  many  as  fifteen  or  twenty 
rows  of  spines,  of  which  the  basal  ones  are  very  fine.  The  smooth 
tips  of  these  dorsal  seta;  are  relatively  and  absolutely  shorter  as  well 
as  more  slender. 

The  notopodial  seta3  (PI.  XIII,  figs.  14-16)  are  of  a  pale  hay 
color  and  rather  lustreless.  They  are  extremely  numerous  and 
arranged  in  many  nearly  horizontal  ranks,  from  which  they  spread 
fan -like  in  a  nearly  horizontal  plane  outward  and  slightly  back- 
ward* so  that  these  worms  present  none  of  that  shaggy  appearance 
which  characterizes  some  Polynoidae.  These  seta;  are  so  long,  so 
numerous  and  keep  so  well  together,  that  the  parapo<lia  are  scarcely 
visible  from  above.  This  species  is  dii^tiuguished  from  other  species 
of  the  genus  by  the  fact  that  all  of  the  notoi)odial  setje,  without 
exception,  bear  long  capillary  tips.  The  longer  middle  and  ven- 
tral setae  are  spinous  for  about  one-third  of  their  exposed  length 
and  become  excessively  slender  toward  the  gently  cur\'ed  tip,  which 
bears  a  smooth,  t altering  and  flexible  filament  about  one-fourth  of 
the  length  of  the  spinous  portion.     The  very  numerous  rows  of  fine 
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Spines  are  about  equidUtaoL  for  the  entire  length,  but  increase  in 
height  to  near  the  tip  where  they  again  diminish.  The  bristies  pre- 
sent a  very  strongly  serrated  profile,  especially  at  Ihe  point  where 
the  tapering  shaft  has  a  diameter  leas  than  the  height  of  the  pro- 
jecting spiues.  The  dorsalmost  and  venlralmost  setie  are  shorter 
and  bear  much  shorter  capillary  tips;  the  former  are  also  strongly 
curved  and  the  latter  straight  and  very  slender. 

8omite  I  has  the  parapodium  supporled  by  a  single  stout  nciculum 
which  passes  between  the  bases  of  Ihe  doisal  and  ventral  tentacular 
cirri.  It  bears  a  tuft  of  four  or  five  ootopodlal  cirri  of  the  extreme 
dorsal  pattern.  II  bears  a  nearly  noroial  tuft  of  nolopodial  and  a 
small  group  of  long-spined  and  slender  neuropodial  setai. 

A  single  elytron  (the  right  one  of  somite  VII)  was  found  tn  situ 
on  the  type  specimen,  and  is  represenled  on  PI.  XIV,  fig.  20.  It 
is  narrow  and  slrongly  reniform,  with  the  external  half  brooder  than 
the  internal.  Close  to  the  anterior  emargination,  but  ralher  to  its 
external  side,  is  the  area  of  attachment.  Cloaely  placed  cilia 
extend  all  around  the  posterior  and  external  margin  and  increase 
in  size  and  frequency  from  within  outward,  while  here  and  there 
one  or  two  of  the  larger  cilia  are  replaced  by  much  smaller  onee. 
Coarser  cilia  are  scattered  sparingly  over  the  greater  part  of  the 
postero -external  region,  and,  like  the  marginal  ones,  are  longer 
externally. 

With  the  exception  of  a  very  narrow  an tero- internal  mar^nal 
area  the  entire  surface  bears  numerous  homy  papillie  which,  aa 
usual,    increase  in    size  slightly,    but  decrease    in  number   toward 
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Itgitea  moltiMtoia  sp.  nov. 

Like  other  species  of  Lagisca  this  is  slender,  with  the  widest  part 
'ot  the  body  far  forward  at  somite  VI,  behind  which  it  diminishes 
gently,  while  the  anterior  end  is  broadly  rounded.  The  type  speci- 
men consists  of  the  twenty  anterior  somites  and  measures  11  mm. 
in  length,  3.2  mm.  in  width  of  body  at  VI,  5.3  mm.  to  tips  of 
ieeiy  and  8  mm.  to  tips  of  the  setse  at  the  same  place.  It  will  be 
•observed  that  the  parapodia  are  here  relatively  short. 

The  head  is  three-fourths  as  long  as  wide,  with  a  gently  convex 
posterior  border,  lateral  margins  prominently  bulged  at  the  middle, 
und  the  anterior  fissure  deep,  with  a  narrow  furrow  continuing  it 
back  to  about  the  middle  of  the  head.  The  two  halves  of  the 
head  are  produced  forward  around  the  base  of  the  middle  tentacle, 
and  the  prominent  peaks  in  which  their  outer  sides  end  are  widely 
^parated  from  the  latter.     The  frontal  ridge  is  strong  and  high. 

The  posterior  eyes  are  situated  close  to  the  posterior  margin  of 
the  head  and  separated  by  four  times  their  diameter.  They  are 
black,  circular  and  look  upward  and  slightly  outward.  The  ante- 
rior eyes  are  of  the  same  shape  and  color,  but  about  twice  the  size 
of  the  posterior.  They  are  situated  relatively  far  back,  not  more 
than  their  own  diameter  in  advance  of  the  posterior  pair,  but  on 
the  ventro-lateral  surface,  though  they  may  be  seen  through  the 
tissue  of  the  head  from  above. 

Of  the  cephalic  appendages  the  median  tentacle  is  absent,  but  its 
•deep  chocolate-colored  base  remains.  The  lateral  tentacles  have  a 
length  about  equal  to  the  ^^^dth  of  the  head,  and  are  slender  and 
tapering,  the  distal  half  being  filiform.  They  arise  entirely  below 
the  level  of  the  median  tentacle  and  their  bases  aie  almost  in  con- 
tact in  the  median  line.  The  palps  are  about  two  and  one-half 
times  the  length  of  the  lateral  tentacles,  taper  to  a  very  acute  tip, 
and  bear  two  dorsal  lines  of  very  small  cilia,  with  a  few  of  the 
same  kind  scattered  over  the  surface.  The  dorsal  tentacular  cirrus 
about  equals  the  palp  in  length;  the  ventral  is  slightly  shorter. 
Both  taper  from  the  base  to  a  very  slight  subterminal  enlargement 
bearing  a  short  terminal  filament.  Short  truncate  cilia  are  spar- 
ingly scattered  over  the  surface,  being  rather  more  numerous  just 
below  the  sub  terminal  enlargement. 

Although  the  setae  are  long  the  para|)odia  themselves  are  short, 
the  tenth,  for  example,  being  somewhat  less  than  one-half  the  width 
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of  the  body.  In  shape  the  foot  is  eaaily  distinguished  from  that  of 
Lagitea  rariiipina  by  the  much  smaller  notopodium.  The  neuro- 
podium  is  broad,  with  n  prominent  acicular  lobe,  from  the  end  of 
which,  above  the  projecting  acicidum,  is  produced  a  long,  slender, 
tentacle-like  process,  quite  as  long  as  the  lobe  itself.  The  noto- 
podial  acicular  lobe  beara  no  such  process,  and  is  much  shorter. 
The  dorsal  cirri  resemble  the  tentacular  cirri,  except  for  the  longer 
filiform  tips  and  longer,  more  uumerous  and  clavate  cilia.  Ven- 
tral cirri  slender,  reaching  nearly  to  the  end  of  the  neuropodial 
acicular  lobe  and  bearing  a  few  very  short,  nearly  globoid  cilia. 

Only  the  anterior  elytra  are  present,  and  theee  have  the  normal 
arrangement  as  far  as  the  tenth  pair  on  Bomit«  XIX.  The  first  is 
circular,  five  or  six  succeeding  pairs  (PI.  XIV,  fig.  29)  reniform, 
and  the  others  ovate- reniform.  They  are  thin,  membranous, 
translucent  and  fairly  adherent.  The  area  of  attachment  is  small, 
elliptical  and  very  much  nearer  to  the  anterior  and  external  borders 
than  to  the  posterior  and  internal.  A  rather  wide  and  clearly  defined 
area  internal  to  the  iiilum  and  along  the  anterior  border  is  en- 
tirely.free  from  spines.  Anteriorly  and  iDlemally  the  spines  are 
low  and  nipple -sha[>ed,  but  over  most  of  the  surface  are  sharply 
conical,  becoming  elevated  and  acute  in  certain  regions,  notably  ii 
a  broad  irregular  band  which  passes  across  ihe  middle  of  the  scale 
in  its  long  direction.  Enlarged  spines  are  also  scattered  singly  or 
in  groups  here  and  there  over  the  surface  toward  the  posterior  and 
external  borders.  Twelve  or  fifteen  promiuent  soft  papillie  (PI. 
XIV,  fig.  31 )  of  various  heights  and  with  rounded  summits  appear 


1902.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  269 

fine,  except  at  the  base.  The  number  of  rows  varies  from  nineteen 
on  Ihe  most  ventral  setae  to  twenty-four  or  twenty-five  on  the  middle 
and  thirty-one  on  the  most  dorsal.  The  neuropodial  setse  are 
arranged  in  numerous  rows,  there  being  at  least  twelve  subacicular 
and  six  supraacicular  series. 

The  notopodial  setae  (PL  XIV,  figs.  35,  36)  are  also  rather  long 
and  slender,  gently  and  regularly  curved  and  tapering  to  the  rather 
acute  points.  As  usual  in  Lagiacay  the  rows  of  spines  are  long, 
numerous  and  close,  the  spines  themselves  being  fine  and  a  few  in 
the  middle  of  each  row  enlarged. 

The  neuropodial  setce  of  II  differ  very  little  from  the  normal  types 
in  typical  parapodia,  except  for  their  smaller  size  and  longer  spines. 
I  bears  no  neuropodials,  and  in  the  specimen  examined  only  two 
notopodials,  which  have  the  characteristic  form. 

Tlie  elytra  are  pale  mottled  brown,  the  setae  all  a  pale  but  glisten- 
ing: hay  color.  The  dorsum  of  the  body  is  light  brown,  with  a 
yellowish  line  across  the  anterior  end  of  each  somite  and  the  ante- 
rior somites  each  with  a  median  spot  of  dark  brown.  The  bases  of 
the  parapodia  are  pale  yellowish,  the  cirri  white  with  dark  rings 
above  and  below  the  enlargement.  The  head  is  light-colored  and 
iridescent  with  brown  cloudings,  the  base  of  the  tentacles  choco- 
late color,  and  the  palps  buff.  The  under  surface  of  the  body  is 
pale  and  iridescent. 

One  specimen.     McCorraick  Bay,  P.  R.  E. 

Ltgisoa  r&rispina  (Sara)  Malmg. 

The  anterioi  pair  of  eyes  is  borne  on  the  anterior  face  of 
prominently  outstanding  lobes,  which  give  to  the  head  a  very  char- 
acteristic form  not  shown  in  any  of  the  published  figures.  These 
ocular  lobes  are  situated  slightly  posterior  to  the  middle  of  the 
head,  which  is  very  much  narrower  anterior  than  posterior  of  them. 
A  si)ecimen  12  mm.  long  has  only  seven  somites  posterior  to  the 
last  elytraphore,  whereas  one  of  43  mm.  has  fifteen. 

McCormiek  Bay,  Dr.  Benjamin  Sharp ;  Northumberland  Island, 
0.  11,  10-15  fath. ;  Olridir  Bay,  O.  29  and  49,  7-25  fath. 

Aotinoe  sarsi  Kinb. 

McCormiek  Bay,  P.  R.  E.  ;  GranviUe  Bay,  O.  39,  30-40  fath.  ; 
Olridir  Bav,  O.  49,  1.5-20  fath. 
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HMmothM  tnbriMbi  {Unn.)  Halmg. 

This  species  occurs  in  considerable  numberB  and  from  many- 
localities,  most  abundantly  in  material  gathered  in  shallow  water. 
The  examples  from  McCorraick  Bay  are  of  large  size,  and  (he  set* 
are  nearly  black  instead  of  the  usual  rich  amber  color;  the  elytra 
also  are  marked  with  nearly  black  spots.  Many  varieties,  both  in 
color  and  structural  featurec,  are  represented.  The  elytra  vary 
from  those  without  any  trace  either  of  homy  papilla  or  soft  mar- 
ginal papillffi,  to  ver^'  rough  ones  with  numerous  hard  prominences 
easily  visible  under  a  magnification  of  five  diameters  and  soft 
papillce  80  close  together  that  they  crowd  one  another  in  the  mar- 
ginal rank. 

McCormickBay,  Dr.  Sharp;  Godha\-D,  Dr.  Hayes,  Godhavn,  O. 
2,  8  fath. ;  Saunders  Island,  0.  9,  5-10  fath. ;  Harden  Bay,  O.  45, 
10-40  fath.;  Orlidir  Bay,  0.  49,  15-20  fath.;  Robertson  Bay, 
O.  52,  5-15  fath. ;  Fouike  Fjord,  0.  54,  5  fath. ;  Sarkak,  O.  57, 
!)  fath. 

HarmothM  (LviilUm)  glabra  (Ualmg.). 

McCormick  Bay,  P.  R.  E.  and  Dr.  Bharp;  Northumberland 
Island,  O.  11,  10-15  fath. ;  Harden  Bay,  O.  45,  10-40  fath. 

r 
HanaothM  (Eyuw)  impar  (JabnMon). 

The  single  specimen  from  McCormick  Hay  is  typical.  In  thiff 
the  soft  mar^nal  papilla  have  the  rounded  form  shown  by  Malni- 
greD,   not  the  truncate  and  lobulated  appearance  of  Mcintosh's 
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Harmothoe  (Exmoj|)  nodoia  (Sara)  Malmg. 

Two  examples  approach  nearer  to  Eunoa  ccrstedi  in  many 
respects.  The  distinctness  of  these  two  species  has  been  already 
called  in  question,  but  is  generally  upheld  by  the  highest  authori- 
ties. The  scales  exhibit  the  dense  external  ciliation  of  E,  nodosa, 
but  are  rougher  even  than  (erstedi.  The  large  |)aj:ill{e  are  spinous 
at  the  apex,  and  many  even  of  the  smaller  ones,  especially  toward 
the  outer  margin,  bear  a  number  of  conical  or  bifid  divergent 
Bpines.  Around  the  [X)sterior  margin,  and  more  or  less  elsewhere, 
many  of  the  papillae  become  low,  rounded  and  mound-shaped,  and 
bear  numerous  small  spines  in  clusters.  Anteriorly  the  roughness 
of  the  scales  increases  and  a  detached  scale,  which,  being  circular, 
b  regarded  as  the  first,  bears  around  its  entire  margin  a  narrow 
band  of  large,  irregularly  globoid  bosses,  produced  into  numerous 
processes,  each  of  which  bears  a  tuft  of  spines  at  its  summit.  A 
smaller  group  occurs  at  the  middle  of  the  scale  and  papiUss  of 
smaller  size  are  scattered  between.  All  of  these  papillss  are  hard 
and  homy  and  supported  on  homy  basal  plates  of  various  and 
irregular  shapes. 

The  ventral  set©  have  the  form  figured  by  Mcintosh,  and  the 
dorsal  also  resemble  hb  figure  of  E,  nodosa,  except  that  the  short 
tips  are  sculptured  in  much  the  fashion  of  the  smaller  notopodial 
setae  of  Harinothoe  tnincala.  They  resemble  the  ai)ex  of  the  green 
fruit  of  Lireodendron  or  a  winter  leaf-bud,  but  are  less  regular 
and  the  smaller  ventral  ones  especially  have  fewer  scales  or  ridges. 
The  ventral  setae  of  II  resemble  Mcintosh's  figures  of  a^rstedi 
rather  than  nodosa. 

Several  discrepancies  appear  in  the  publbhed  accounts  of  the 
species  of  Eunoa,  Malmgren  figures  the  smooth  tips  of  the  noto- 
podial setae  of  nodosa  as  the  longer  of  the  two  s[)ecies;  Mcintosh 
both  describes  and  figures  the  reverse,  but  neither  indicates  the 
sculpturing.  Mcintosh  in  one  place*  (p.  292)  describes  segmental 
papillae  in  Eunoa,  in  two  other  places  (pp.  291  and  293)  he  states 
that  they  are  absent.  In  these  specimens  they  are  nearly  as  well 
developed  as  in  Harmothoe  imbricata,  for  example. 

The  head  and  its  api)eudages  conform  almost  exactly  to  Mc- 
intosh's figure.     The  anterior  eyes  are  quite  dorsal  in  jK>sition,  situ- 
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ated  well  posterior  and  but  little  farther  separated  than  the  posterior 
pair. 

In  many  respects  these  specimens  resemble  the  figures  of  Har- 
motkoe  eeabra  (Oersted),  especially  those  of  the  scales  given  by 
Wir^n.'  The  anterior  elytra  of  Potynaa  (Hdrmollioe)  ielandiea 
Hensen  also  approach  the  character  of  these,  but  the  entire  abseDce 
of  those  belonging  to  the  posterior  region  renders  it  impossible  to 
determine  if  Ihey  possess  the  peculiar  ragged  appendages  present 
in  Hensen's  species,  in  which  also  the  first  elytron  is  reuiform. 

McCormick  Bay,  P.  R.  E. 
KtriBAtitoa  (SnnoR)  tnuiMtft  ip.  nov. 

This  well-marked  specie!  is  known  only  from  a  single  imperfect 
specimen,  consisting  of  the  head  with  twenty-four  somites.  The 
elytra,  dorsal  cirri,  all  but  one  tentacular  cirrus  and  the  tentacles 
are  missing.  Viewed  from  beneath  the  body  is  truncate  anteriorly, 
widest  at  V  or  VI,  and  with  nearly  parallel  aides,  narrowing  very 
gently  jiosteriorly.  Tlie  third  and  fourth  mmiles  together  form  a 
broad  swollen  area  which  bounds  the  mouth  posteriorly.  Rather 
prominent  but  short,  projocliug  nephridial  i>apillffi  begin  at  VI, 
and  oontiuue  to  XXIV  at  least.  Scars  for  the  attachment  of 
elytra  are  present  on  the  usual  somites  back  to  XXIII, 

The  head  is  slightly  broader  than  long,  with  a  well-marked 
median  anterior  fissure  and  slightly  produced,  obtusely  ]X>inted 
I>eaks.  A  small  jxisterior  nuchal  lobe  is  inseparably  connected  with 
the  head,  but  by  analogy  probably  belongs  to  the  following  somite. 
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the  plane  of  the  neuropodium,  but  scarcely  overlaps  it.  Its  acicu- 
lum  projects  farther  than  the  neuropodial,  like  which  it  is  suddenly 
n&rrowed  at  the  end. 

The  neuropodial  setfe  (PI.  XIV,  figs.  21,  22)  are  grouped  in 
eight  rows,  of  which  five  are  ventral,  two  dorsal  and  one  opposite 
to  the  aciculum.  They  are  of  large  size,  the  longest  dorsal  ones 
about  equaling  the  longest  notopodials  in  length.  Like  the  latter 
they  are  stout.  The  spinous  portion  is  relatively  short,  but  there 
is  the  usual  increase  in  length  dorsad.  On  a  typical  seta  from  the 
middle  of  a  bundle  the  five  or  six  terminal  pairs  of  spines  are  of 
large  size,  little  or  not  at  all  divided  and  with  no  lateral  fringes. 
They  rapidly  diminish  in  size  and  become  finely  ctenoid  as  the 
fringes  appear,  and  soon  become  continuous  wtth  the  latter.  Prox- 
imally  the  spines  become  very  fine  and  the  rows  crowded.  On  the 
dorsalmost  setse  the  number  of  fine  rows  increases  and  the  transition 
from  the  coarse  to  fine  is  much  more  gradual.  The  number  of 
spinous  rows  is  about  fourteen  in  the  ventral,  nineteen  on  the  mid- 
dle and  thirty  on  the  dorsal  setse.  On  all  of  the  neuropodial  set® 
the  smooth  tip  is  long,  simple,  strongly  hooked  and  sharp-pointed. 
On  the  ventral  setse  it  nearly  equals  in  length  the  spinous  region  and 
even  on  the  dorsal  ones  b  about  one-third  as  long. 

The  largest  of  the  notopodial  setae  (PI.  XIV,  figs.  23  and  25) 
are  remarkable  for  their  size  and  truncate  ends.  They  are  long, 
stout,  slightly  cur\'ed  and  bear  for  fully  one -half  of  their  exposed 
portions  numerous  close  and  long  rows  of  excessively  fine  teeth, 
which  are  frequently  worn  away  over  considerable  areas.  Except 
near  the  tip  they  extend  nearly  around  the  shaft.  The  tip  has  a 
peculiar  frayed-out  appearance,  as  though  the  fibres  of  the  setfe 
had  separated  and  spread  apart.  The  peripheral  layer  is  a  whorl 
of  elongated  scales  surrounding  a  fibrous  bundle,  from  the  midst  of 
which  a  central  point  appears  more  prominently.  Around  the  base 
of  these  scales  is  a  verj'  dense  fringed  whorl.  The  very  large  setae 
are  few  in  number,  not  more  than  eight  or  ten  in  a  bundle. 

The  most  usual  form  of  the  seta  tip  b  shown  in  fig.  27.  In  such 
the  outer  scales  embrace  the  central  style  more  closely,  so  that  a 
rough,  blunt  point  b  formed.  Somewhat  similar  are  the  tips  of 
the  strongly  cur\'ed  antero-dorsal  setae  (PI.  XIV,  figs.  24  and  26), 
but  these  have  verj'  short  scales.  The  'slender,  sharp-pointed  an- 
terior ventral  .setae  (PI.  XIV,  ^g.  28)  approach  more  nearly  the 
18 


274  FSOCEEDINOe   OP  THE  ACADEMY   OF  [May, 

U£ual  type  of  notopodial  Bette  found  among  the  polynoid?,  but  evea 
these  have  the  points  somewhat  divided.  On  the  extreme  anterior 
feet  all  of  the  dorsal  setn  are  blunt- poi  a  ted,  having  much  the 
appearance  of  the  conventional  architectural  pineapple.  The  first 
foot  bears  a  group  of  five  or  hx  eetse  of  this  type  and  no  neuro- 
podials.  The  neuropodiale  of  the  second  foot  are  slender,  tapering 
and  provided  with  very  long  spines. 

One  specimen.     McCormick  Bay,  P.  R,  E. 
Malanif  IotmiI  Malms. 

McCormick  Bay,  Dr.  Sharp;  one  specimen, 
nolo*  mtnnU  <F>t«.)  Malmg. 

Godhavn  Harbor,  t).  2,  8  fath. 
Fh7llod«oa  eitriu  Malmg. 

Northumberland  Island,  O.  11,  10-15  falh. ;  one  specimen. 
FhyllodoM  BTMaluidlM  Oenied. 

Barden  Bay,  O.  45,  10-40  fath. 
measuring  390  mm. 
ThrUodoM  mnoou  Oented. 

Foulke  Fjord,  0.  54,  5  fath, 
exceed  Oersted's  original  examples  i 
94  mm. 
AntolTtni  lonftMtMtu  Oemed. 

Cape  Chalou,  0.  25,  surface, 
■•rail  paUgiM  Linn. 

Godhavn,  Dr.  Haye 


Some  fine  examples,  the  largest 


Three  specimen!*,  all  of   which 
u  length.     The  largest  measures 
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together  with  bryozoaiis,  tuaicates  and  hydrokU  are  confined 
chiefly  to  one  side,  it  is  probable  that  they  are  fixed  to  the  bottom, 
resting  on  one  of  the  flat  surfaces.  The  material  of  which  they 
are  composed  differs  with  the  character  of  the  bottom.  Those  from 
Olridir  Bay  are  uniformly  formed  of  coarse  grains  of  red,  black, 
yellow  and  colorless  sand,  with  here  and  there  a  small  lamellibranch 
shell  or  a  fragment  of  a  larger  one.  The  Granville  Bay  examples, 
on  the  other  hand,  are  composed  of  flattened  pieces  of  black  or 
occasionally  gray  shale,  with  numerous  large  pieces  or  even  entire 
shells,  bits  of  sea  urchin  tests,  etc.  Many  of  the  bits  of  shell  are 
very  thin  and  translucent  (like  Anomia),  permitting  the  form  of 
the  worm  to  be  distinctly  seen.  In  many  cases  the  fragments  of 
shale  are  as  much  as  15  mm.  in  diameter,  and  the  pieces  of  shell 
are  still  larger. 

Granville  Bay,  O.  39,  30-40  fath.,  and  O.  40,    20-30   fath. ; 
Olridir  Bay,  O.  49,  15-20  fath. 

Boalibregmm  iniUtiim  v&r.  oorethnra  Mich. 
Whale  Sound,  O.  41,  surface. 

FUbeUlgera  af&nis  Ban. 
Cape  York,  O.  34,  10  fath. 

FUbeUigera  Ixifiindibiilanim  Johnson. 

This  species,  recently  described  by  H.  P.  Johnson  from  the  Puget 
Sound  region,  is  represented  by  one  specimen  which  differs  slightly 
from  the  Pacific  coast  examples.  The  capillary  setse  have  a  greater 
number  of  cross  node:?,  the  infundibular  setae  appear  to  be  some- 
what shorter,  and  the  stalked  sense  organs  have  a  different  form, 
which,  however,  is  probably  merely  the  result  of  a  different  state 
of  preservation. 

McCorraick  Bay,  Dr.  Sharp. 

Aziothea  oitenata  Malmg. 
Barden  Bay,  O.  45,  10-40  fath. 

Ciitenidei  granul&ta  (Lian.)  Malmg. 

Godhavn  Harbor,  O.  2,  8  fath.,  and  O.  3,  beach;  Sarkak,  O. 
57,  9  fath. 

Cittenidei  hyperborea  Malmg. 
Banlen  Bay,  O.  45,  10-40  fath. 
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AmpUtriU  elrKta  HQiiar. 

Bardea  Bay,  O.  45,  10-40  talb.     A  few  tubes  of  aa  AmpkUrite 
were  also  dredged  at  Foulke  Fjord,  O.  12,  35  fath. 
ITloolM  kntlM  Uolmg. 

Very  abundantly  represented  iq  the  collections  from  NoKhum- 
berl&ud  Island.     Melville  Bay,  0.  6 ;  Northumberland  Island,  O. 
11,  10-15  fnth. 
Mow  loteta  lUlmg. 

Granville  Bay,  0.  39,  30-40  fatli. ;  Barden  Bay,  0.  45,  10-40 
fath. 
AxlanlM  flnvBM  (Orabe)  Halmg. 

Saundera  Island,  O.  9,  6-10  falh. ;  Granville  Bay,  O.  33,  30-40 
falh. 
TbaUpoi  elrainii«tn«  (Faiir.)  Uaimjt. 

Kext  to  Harmothoe  imbricata,  this  species  occure  most  frequtrnlly 
in  the  collections  of  Dr.  Orlmaun.  It  ia  not  represented  in  the 
material  from  McCormicIc  Bay. 

Godhavn,  Dr.  Hayes;  Godhavu  Harbor,  O.  2,  8  falh. ;  off  Cape 
Chalon,  O.  27,  35  fath.;  Foulke  Fjord,  0.  32,  14  fath. ;  Gran- 
ville Bay,  O.  39,  30-40  falh.;  Olridir  Bay,  0.  49,  15-20  falh., 
Robertson  Bay,  O.  51,  35-40  falh.;  Kanwdi,  0.  50,  30-40  falh. 
Chona  iafundlbulUormtt  Kr&r^, 

Olridir  Bay,  O.  29,  7-25  falh. 
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Spirorbii  Ternioa  (Fabr.)  M5rch. 

Found  only  with  the  last,  than  which  it  is  less  common,  attached 
to  the  tubes  of  Northia,  Specimens  measuring  7  to  8  mm.  across 
the  spiral  were  found. 

Spirorbii  ipirillum  (Linn.)  Morch. 

In  addition  to  the  typical  open  spiral  form  there  have  been  re- 
ferred to  this  species  numerous  examples  which,  while  having,  so 
far  as  could  be  determined,  identical  characters  of  setae,  operculum, 
etc.,  have  the  tube  usually  coiled  in  a  flat  spiral  of  smaller  size 
and  less  pellucid  character.  This  form  occurs  abundantly  in  com- 
paratively shallow  waters,  attached  in  the  manner  of  SpirorbU 
barealis,  from  which  the  tube  is  dbtinguished  at  once  by  the  reverse 
direction  of  its  coil,  to  Laminaria  and  other  resistant  thalloid  algae. 
When  attached  to  a  clean  surface  of  the  alga  the  plane  of  the  spiral 
is  always  perfectly  flat ;  when,  however,  as  frequently  occurs,  the 
annelid  is  associated  with  an  incrusting  growth  of  bryozoans,  the 
coil  of  the  former  immediately  becomes  elevated  and  open,  approach- 
ing the  typical  form  which  is  found  in  deeper  waters  associated 
with  hydroids  and  branching  bryozoans.  As  noted  by  Michaelseu, 
this  species  reaches  a  much  larger  size  than  has  been  recorded  by 
Levinsen  and  other  students  of  Arctic  Polvchseta.  One  of  the 
largest  examples,  occurring  in  the  collections  from  Oiridir  Bay, 
measures  8.5  mm.  in  height  of  the  spiral.  The  typical  form  is 
represented  from  the  following  localities:  South  of  Cape  Alexan- 
der, O.  28,  27  fath. ;  Oiridir  Bay,  O.  49,  15-20  fath. ;  Kamah, 
0.  50,  30-40  fath. ;  Robertson  Bay,  O.  51,  35-40  fath.  The  flat 
form  occurs  as  follows:  Upernavik,  O.  4,  5-10  fath.;  Saunders 
Island,  O.  9,  5-10  fath.;  Northumberland  Island,  O.  11,  10-15 
fath.;  Robertson  Bay,  O.  51,  5-15  fath.;  Foulke  Fjord,  O.  54, 
5  fath. 

Spirorbii  vitreas  (Fabr.)  Morch. 

A  single  example  attacheil  to  the  tube  of  a  Xorthia  conchylega 
from  Foulke  Fjord,  O.  31),  14  fath. 
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EXPLANATION  OP  PLATES  XIII  AND  XIV. 
Plate  XIII.— Oatlgana  tenia  .- 

Tig.  1.— Outliaeof  the  right  pBropodiuin,  without  sets,  ofX;  posterior 
aapect.     X  U. 

Fig.  8.— Right  elytron  of  XIIL     x  U. 

Flgi.  8-S.— DoTWl,  middle  and  Teotnl  ootopodisl  aeiffi,  napeclivelr. 
from  the  left  pArapodlumof  X.  12  mm.  barebeencnt  ontof  tbednwing 
of  tiie  middle  letfe  to  permit  of  its  being  Bbowo  entire  on  the  same  scale 
as  the  otberB.     x  7S. 

Fig.  e.— Tip  of  dorsal  notopodiiil ;  left,  X.     x  SS3. 

Figs.  7  ftnd  P.— Tip  and  basal  portion  of  middle  notopodial,  re8)i«c- 
tlTely  ;  left,  X.     X  38fi. 

Flgi,  U-Il.— Tips  of  ventral,   middle  and  dorsal  neuropodial  sets. 


respectively,  from  tbe  left  parapodlum  of  X.     x  75. 
Figi.  laand  •"     " .... 


Figi.  13  and  18. — Extreme  tips  of  the  ventral  and  middle  sets  shown 
in  figs.  9  and  10  respeclivelf.     x  833. 

Oatlyana  tHiata  : 

Flgi.  14  and  15. — A  dorsal  and  a  middle  nolopodial  seta  from  X.  x 
75. 

Pig.  10. — A  portion  of  a  typical  notopodlal  seta,     x  S85. 

FIga.  17-19.— Tips  of  ventral,  middle  and  dorsal  neuropodial  setie, 
respeclivelf,  from  X.     X  75, 

i  of   Oattgana  eiliata.     VII, 

Uarmolhei  tmneala. — All  sets  are  ^m  tbe  right  foot  of  X  : 
Fig.  91._Typical  middle  neuropodial.     x  75. 
Fig.  38.— A  portion  oflhe  same  seta.     X  8BS. 
Fig.  28.— A  large  middle  notopodial.     x  75. 
Fig.  84.— A  dorsal  nolopodial,  eniirv.     X  75. 
Fig.  80.— Tip  of  a  large  middle  nolopodial.     X  885. 
Fiat.  86-98. — Smaller  dorsal,  middle  and  ventral  £otop«idiais  tesi>ec- 
tively.    X  335. 

'  i'ar»p<" 
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THE  CLA88IFICATI0H  OF  THE  ALETBOOIDJE. 

BY  T.   D.  A.  COCKERELL. 

The  American  species  of  this  homopterous  family  have  been 
well  treated  by  Quaintance  (TecA.  Bull.,  8,  Div.  Ent.,  Dep. 
Agric.,  1900);  in  the  following  essay  an  attempt  is  made  to 
classif}'^  and  catalogue  the  species  of  the  world. 

ALETRODID^  Westwood,  1840. 

Adults  of  both  sexes  with  two  pairs  of  wings,  which  are  rounded 
apically  and  appear  more  or  less  mealy ;  the  edges  of  the  wings  are 
ornamented  with  a  distinct  sculpture  or  little  bunches  of  bristles. 
Antennse  simple  in  form,  seven -join  ted ;  first  two  joints  short  and 
stout.  Legs  six,  all  well  developed.  Eyes  often  constricted  in  the 
middle,  or  even  completely  divided.  Tarsi  with  two  claws.  Size 
alwavs  small. 

Egg  elliptical,  with  a  short  peduncle  (fig.  9). 

Larva  oval,  with  short,  stout  legs. 

Pupa  quiescent,  oval,  often  with  a  waxy  fringe.  Margin  vari- 
ously sculptured  (fig».  4,  5,  B).  Abdomen  sometimes  with  large 
secretory  pores  (^fig.  4).  On  the  dorsal  surface  of  the  abdomen  is 
an  orifice,  known  as  the  vasiform  orifice,  provided  with  a  more  or 
less  rounded  flap,  the  operculum,  and  a  usually  elongate  narrow 
two-jointe<l  structure,  the  lingua  (fig.  3). 

Adult  with  the  median  vein  of  wings  forked ;  pupa  \i*ith  the  lingua 
large, Aleurodicus. 

Adult  with  the  median  vein  of  wings  not  forked ;  pupa  with  the 
lingua  usually  small, Aleyrodis. 

ALETJBODICTJS  Douglas. 

Ale\trodicu$  Douglas,  Ent.  Mo.  Mag.,  Ser.  II,  Vol.  8  (1892),  p.  82. 

All  the  species  belong  to  the  warmer  parts  of  America,  except  A, 
hobnesii  from  Fiji,  which  was,  I  suspect,  introduced  from  America 
with  the  Psidium  on  which  it  feeds.  The  adults  are  easily  recog- 
nized by  the  venation  of  the  wings   (^^g.  1),    although  Aleyrodes 
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often  has  a  fold  nhicb  etmulalos  a  branch.  The  eubmedian  vein 
has  usually  been  conudered  a  branch  of  the  median,  but  it  appears 
to  have  in  every  case  a  separate  origin.  The  pupa  of  AUiir}diciu 
is  rather  easily  recognized  by  its  large  lingua,  and  the  nearly  uni- 
versal poBBeseion  of  very  large  secretory  pores  along  the  sides  of  the 
abdomen.  The  mar^n  of  the  pupa  is  often  provided  with  hairs  at 
rather  distant  intervals. 


1.  coeoit  (Curtis). 

2.  anona  Morgan. 

3.  dugetii  CMl 

4.  irideteem  Ckn, 

5.  mirabilu  (CkXl),  Egg.  i 

6.  minimvt  Quaint. 


7.  ortuUnt  CkU.,  fig.  1. 

8.  pulvmatut  (Mask.). 

9.  altmimut  (Qu^nt. ). 

10.  persea  (Quaint.). 

11.  holmetii  (Mask. ). 

12.  jamaieensis  a.  sp.,  fig. 


Alewrodieua  jamaieenait  was  collected  by  the  writer  at  Kingston, 
Jamaica,  in  1893.  The  pupa  is  small  (hardly  1^  mm.  long),  with 
vertical  walls,  margin  resembling  that  of  pulviiuUiu;  color  bright 
yellow,  wich  a  brownish  dorsal  cloud,  and  a  diamond -shaped  black 
patch  just  anterior  to  the  vasiform  orifice,  Other  characters  are 
shown  in  fig.  2. 

subR.  sialehbosicub  a.  mbg. 

Pupa  without  any  profuse  secretion  or  wax  rods ;  uo  large  secre- 
tory pores;  adult  with  short  spotted  wings,  the  branch  of  the 
median  vein  more  basal  than  usual,  Type  Aleurodieiu  coekerelli 
Quaintance,  from  Brazil. 

ALgntODM  UtrelLle. 
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9.  immaculata  Hegeer. 

10.  jelinekii  Frauenf. 

11.  lonicera  Walk. 

12.  phillyrea  Halid. 

13.  prenanthis  (Schr. ). 

14.  proletella  (L. ). 

15.  quereOs  Sign. 


16.  ribium  Dougl. 

17.  rw6i  Sign. 

18.  rubicola  Dougl. 

19.  fpiriBfE  Dougl. 

20.  lYwcinii  Kunow. 

21.  xylo$iei  Westhoff. 

22.  lauri  Sign. 


(2)  Ethiopian  Species. 

23.  asparagi  Lewi*?.     (Natal. )         24.   bergii  Sign.      (Mauritius. ) 

(3)  Oriental  Species. 

25.  nubilans  Buckton.  30.  piperis  Mask. 

26.  barodensis  Mask.  31.  gossypii  (Fitch). 

27.  eotesii  Mask.  32.  laetea  Zehnt.     (Java. ) 

28.  ettgenue  Mfksk,  33.  longicomis Zehnt,     (Java.) 

29.  auraniii  (Mask.). 

(4)  Australasian  Species. 


34.  mechari  Mask.     F. 

35.  lecanioidea  (Mask.). 
Syn.  pap  ill  if er  Mask. 

36.  asplenii  Mask.     N. 

37.  awrea  (Mask. ).     N. 
Syn.  nielicyii  Mask. 

38.  fagi  Mask.     N. 

39.  simplex  Mask.     N. 

40.  banhiif^  Mask.     A. 

41.  eerata  Mask.     N. 


N. 


42.  eomaia  Mask.     F. 

43.  croceata  Mask.     A. 

44.  decipietis  Mask.     A. 

45.  fodiem  Mask.     N. 

46.  hirsida  Mask.     A. 

47.  limbain  Mask.     A. 

48.  nigra  Mask.     A. 

49.  styphelice'M&sk.     A. 

50.  T'Signata  Mask.     A. 


Those  marked  A.  are  from  Australia;  N.,  from  New  Zealand, 
and  F.,  from  Fiji. 

(5)  Neotropical  Species. 


51.  phakenoides  Blanch. 

52.  tiiueoides  Blanch. 

53.  aepim  Goeldi.     B. 

54.  filicum  Goeldi.     B. 


1)0.  cocker elli  Von  Ihr.     B. 

56.  /occo-w  Mask.     J. 

57.  fumipenni-8  Hempel.     B. 

58.  goyabw  Goeldi.     B. 
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59.  horrida  Kemfel     B. 

64. 

vimoaioidet  Ckll.    M.    Fig. 

60.  parva  Hempel.     B. 

6. 

61.  tlellataMaak.     J. 

65. 

lacerda  Sign. 

62.  (nMA«yer  Quaint.     M. 

66. 

youngi  Henipel.     B. 

.   vaporariomm  Westw. 


67.  »trv.thanlkx  Hempel.     B. 


A.  vapoTariomm  occurs  in  hothouses  in  Europe  and  the  United 
States,  but  is  supposed  to  have  originated  in  Brazil.  In  the  above 
list,  B.  =  Brazil,  M.  =  Mexico,  J.  =  Jamaica. 

(6)  Nearctic  Species. 


.  abnorntis  Quaint. 

.  abutilonea  Raid. 

.  aeaeuB  Quunt . 

.  amrumit  Shimer. 

.  aureoeinda  Ckll. 

.   berberieola  Ckll.     Fig.  8. 

.  eitri  B.  and  H.   (prob.  in- 

trod.  from  China). 
.  corni  Hald. 
.  eoronata  Quaiut. 
.  perileuea  CIdl. 
.  melanopt  Ckll. 
.  erigavntU  Mask. 
'.  Jitehi  Quaiut. 
.  florideruU  Quaint. 


83.  gelatino»a  Ckll.    Figs.  5, 

84.  graminieola  Quaint. 

85.  incon^ima  Quaint. 

86.  mori  Quaint. 

87.  mori  arizonentu  Ckll. 

88.  nephrolepidit  Quaiut. 

89.  nieotimw  Mask. 

90.  pergandei  Quaiut. 

91.  p^HwioM  Quaint. 

92.  pyroht  G.  and  B. 

»3.  qiiereiu-aqxtatictE  Quaint. 

94.  roljiiii  Quaint. 

95.  rubomm  Ckll. 

96.  fpiraoidei  Quaint. 

97.  iwn'atiVis  Quaint.     Fig.  ' 
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Subg.  DIALEXTB0DE8  n.  eubg. 

Type -4.  cUri;  also  in  eludes  il.  eiigenice  find  A,  aurantii.  Adult 
with  second  joint  of  antennae  much  longer  than  first ;  eyes  not  com- 
pletely divided;  male  abdomen  with  a  large  ventral  waxy  tuft  on 
emerging  from  pupa.  Pupa  not  fringed;  vasiform  orifice  broad, 
lingua  short ;  three  radiating  grooves,  one  posterior  and  two  antero- 
lateral, terminating  peripherally  in  a  star-shaped  opening. 

Subg.  TEIALEVB0DE8  n.  rabg. 

Type  A,  pergandei.  This  name  is  proposed  for  an  American 
series  (including  pergandei,  variabilis,  fitehi,  iiiborum,  vittatOy 
erigerontis,  etc.)  in  which  the  apical  segment  of  the  lingua  Is 
strongly  crenulated.  The  posterior  end  of  the  vasiform  orifice  is 
often  bifid. 

Subg.  TETBALEXTB00E8  n.  siibg. 

Type  A,  perileuca.  Pupa  extremely  dense,  black,  with  a  fringe 
of  radiating  waxy  ribbons.  Vasiform  orifice  shovel-shaped. 
Margin  of  pupa  very  regularly  and  strongly  beaded;  dorsum 
keeled.  Includes  also  A.  melanops.  Occurs  on  the  upper  side  of 
leaves  of  Qu^eiis.     Southern  California  and  Texas. 

EXPLANATION  OF  PLATE  XV. 

Fig.  1. — Aleurodicus  ornatus  (imago). — A.  Venalion  of  upper  wing. 
B.  Claw.     C.  Margin  of  wing. 

Fig.  2. — Aleurodicus  jamaicensis. — A,  Vasiform  orifice,  etc.  B.  mar- 
gin of  pupa.     C.  8ide  view  of  pupa.     D.  Abdominal  pore. 

Fig.  8. — Aleurodicus  mirabilis. — Diagram  of  vasiform  orifice,  etc. 

Fig.  4. — Aleurodicus  mirabilis. — A.  rupa,  showing  involuted  margin. 
B.  Edge  of  pupa  (involuted).     C.  Abdominal  pore. 

Fig.  5. — Aleyrodes  gelaiinosa. — Margin  of  pupa. 

Fig.  6. — Aleyrodes  tinsonioides. — Margin  of  pupa. 

Fig.  7. — Aleyrodes  variabilis. — Vasiform  orifice,  etc. 

Fig.  8. — Aleyrodes  berbericola,  —A.  Margin  of  pupa.  B.  Margin  of 
wine. 

Pig.  9. — Aleyrodes  gelatinosa. — Egg  from  body  of  female. 
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X.  Summary  and  conclusions. 

I,  Introduction. 
While  the  tendency  at  this  clny  is  lo  approach  phyifiological 
problems  chiefly  from  the  experittientai  and  the  chemical  standpoints, 
there  iii  yet  need  of  many  nioqthologicol  ob^rvatious  to  supplement 
thene  more  ulUinate  researche^t.  The  chemical  history  of  the  trans- 
formation of  foo<]D  into  tiiwuea  hmt  advanceil  connidembly  beyond 
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light  on  these  and  kindred  problems,  the  present  study  was  under- 
taken at  the  suggestion  of  Prof.  E.  G.  Conklin,  in  the  Zoological 
Laboratory  of  the  University  of  Pennsylvania. 

It  is  a  pleasure  to  express  at  the  outset  my  gratitude  to  Prof. 
Conklin,  both  for  turning  over  to  me  a  subject  on  which  he  had 
made  many  observations  and  for  rendering  great  assistance  by 
suggestion  and  direction  throughout  the  course  of  the  work. 

II.  Material  and  Methods. 

Several  features  combine  to  make  the  digestive  organs  of  the  land 
ifiopods  especially  favorable  for  a  study  of  this  kind.  The  digestive 
glands  are  simple  tubes  made  up  of  a  single-layered  epithelium, 
which  is  bathed  by  the  coelomic  fluid.  I*rom  this  the  cells  derive 
directly  the  sifbstances  elaborated  into  the  ferments;  and  the  secretion 
discharged  at  their  luminal  surface  is  poured  into  the  anterior  end 
of  the  intestine,  where  it  is  mixed  with  the  food,  partially  at  least, 
as  it  enters.  That  portion  of  the  intestine  which  performs  an  ab- 
sorptive function  likewise  possesses  a  single-layered  epithelium 
composed  of  very  large  cells.  Without  going  into  details  here,  it 
is  enough  to  say  that  the  size  of  the  cells  is  equaled,  sof  ar  as  is 
known  to  the  writer,  by  those  of  a  similar  absorbing  organ  of  only 
one  other  animal,  the  larva  of  Ptychoptera  contamiuata  (2).  In  a 
word,  the  plan  of  organization  which  is  shared  by  the  digestive  sys- 
tem of  all  Arthropoda,  has  here  been  carried  out  with  diagram- 
matic simplicity. 

Whether  we  regard  the  organization  of  the  intestine  as  an  adap- 
tation to  the  mode  of  life  or  the  feeding  habits  as  an  adaptation  to 
the  organization,  there  is  plainly  a  ver}'  nice  relation  between  the 
two.  Microscopical  examination  of  the  intestinal  contents  shows 
that  in  proportion  to  the  quantity  of  digestible  matter  a  very  large 
part  is  wholly  indigestible.  Bits  of  dead  leaves,  wood  fibres  and 
various  other  masses  of  thick-walled  vegetable  cells,  some  clearer,  thin- 
walled  cells,  which  I  take  for  hyphal  cells  of  fungi,  are  among  the  most 
commonly  obser\'ed  substances.^  In  addition  there  are  in  the  intes- 
tine numerous  crj^stalline  bodies,  doubtless  of  an  inorganic  nature, 
the  skeletal  remains   of   insects,   and   micro-organisms.     But   the 

•I  have  frequently  seen  pill-bugs  eating  edible  mushrooms  and  have 
ob»erved  that  they  shun  poisonous  species. 
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scanty  proteid  content  of  Buch  food  is  compeueated  for  by  the  very 
efficient  absorbing  surface. 

Judged  by  the  number  of  pellets  of  wast«,  the  quantity  of  food 
eaten  seems  prodigious.  As  Bniiual  kept  in  a  clean  dish  on  a 
piece  of  moist  bark  will  cast  from  twenty  to  fifty  in  twenty-four 
hours.  The  number  is  about  the  same  for  all  the  species.  Brought 
fresh  from  the  natural  state  and  deprived  of  food  the  number  caat 
in  a  single  night  (about  fifteen  hours)  averages,  for  a  large  number 
of  counts,  between  five  and  six ;  in  the  next  twenly-four  hours  the 
average  number  decreases  to  three,  (This  decrease  is  explained  by 
the  fact  that  only  the  anterior  half  uf  the  "  mid-gut "  is  provided 
with  strong  musculature.  In  the  absence  of  muscles  strong  enough 
to  empty  the  posterior  portion,  and  with  no  fresh  food  to  crowd 
back  the  remainder,  its  progress  is  very  much  slow^;  some  of  it, 
indeed,  may  lodge  just  anterior  to  the  sphincter  for  as  long  as  two 
or  three  weeks,  where  it  may  be  recognized  as  a  little  black  mass  in 
the  region  under  the  first  abdominal  segments.  )  The  anterior  por- 
tion is  emptied,  as  can  be  seen  by  holding  the  animal  up  to  the 
light,  during  the  first  night.  Since  then  five  or  sis  pellets  repre- 
sent the  contents  of  the  anterior  half  of  the  "  mid-gut,"  the  animal 
must  eat,  in  the  course  of  twenty-four  hours,  an  amount  which  fills 
the  intestine  from  two  tu  four  times. 

The  several  indigenous  species  of  terrestrial  isopods  are  equally 
favorable.  Those  which  I  have  used  ate  Porcellio  ^inuomu, 
Poreellio  aeaber,  OitUctu  a^elliu,  Phtloscia  viftaia  and  Cituilictu 
eonvexuji. 
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renewal  of  water  in  the  filter- paper,  and  care  was  taken  to  leave  no 
large  drops  of  water  in  the  bottom  of  the  dish.* 

Several  observers  have  remarked  the  prolonged  starvation  which 
the  isopods  can  withstand  (Ide  (3),  Conklin  (4),  McMurrich  (5), 
Schonichen  (6)  ).  No  attempt  has  been  made  here  to  determine  the 
ultra- maximum  time;  but  in  the  course  of  the  study  an  isolated  ani- 
mal has  frequently  been  starved  for  more  than  a  month.  When 
several  are  starved  together  in  the  same  dish,  the  time  of  absolute 
deprivation  seldom  reaches  a  month ;  some  are  sure  to  moult,  or  to 
become  greatly  weakened,  or  to  die  from  some  cause,  when  the  legs 
and  soft  parts  are  then  eaten  by  the  others.  While  thb  does  not 
necessarily  terminate  the  fast  for  all,  it  does  make  impossible  that 
determination  of  the  fasting  period  which  is  often  desirable.  The 
only  way  to  obtain  this  datum  with  certainty  is  to  isolate  the  animals. 
For  this  purpose  small  flat-bottomed  vessels  of  various  dimensions, 
preferably  all  of  the  same  height,  so  thai  they  could  be  covered  with 
the  same  sheet  of  glass  and  filter-paper,  have  been  employed. 

Various  methods  of  removing   the  intestine    have    been    tried. 

*Tbe  latter  precaution  was  necessary  to  guard  against  drowning. 
When  by  chance  the  breathine  appendages  are  covered  with  water,  if 
the  animal  is  in  its  natural  habitat  or  on  filter-paper  or  other  object 
which  will  take  up  the  water  readily,  it  very  rapidly   frees  itself  bv 

■  "  ink 


dipping  the  abdomen,  just  as  one  might  remove  an  extra  drop  of 
from  a  fountain  pen  by  touching  it  to  an  absorbing  surface.  Kept  on 
clean  glass,  however,  the  drop  is  not  always  removed,  and  the  animal 
may  die  from  suffocation  or  over-exertion,  or  both. 

A  greater  difficulty  was  experienced  in  cases  of  prolonged  starvation 
from  cannibalism.  Although  in  the  main  vegetable  feeders,  or  scavengers 
at  most,  and  particularly  inoff'ensive  toward  other  species  of  animals, 
these  Crustacea  will  eat  one  another,  if  driven  by  hunger  to  this  extremity. 
While  some  signs  of  offensive  attack  have  been  seen,  such  as  a  vigorous 
nip  by  one  animal  at  the  dorsum  of  another,  plainly  sufficient  to  inflict 
consiacrable  pain,  it  would  be  unsafe  to  regard  an  act  of  this  kind  as  a 
deliberate  attempt  to  kill.  Moreover,  very  young  animals  have  been 
kept  alive  in  the  same  dishes  with  adults  through  a  month  or  six  weeks 
of  starvation.  Individuals  isolated  in  small  stender  dishes  have  often 
been  seen  to  moult  and  to  survive  the  ordeal  just  as  in  the  state  of 
nature.  But  if  one  moult  (Sec.  iii,  (4)  )  in  a  dish  with  other  starving  ani- 
mals or  is  greatly  weakened  by  its  efforts  to  remove  a  drop  of  water,  it 
may  fall  an  easy  victim  to  the  hunger  of  its  starving  companions.  The 
cannibalism  to  be  guarded  against  is,  therefore,  of  an  accidental  sort, 
and  arises  from  an  instinct  to  keep  the  intestine  full.  The  same  instinct 
prompts  the  animal  in  similar  circumstances  to  eat  anything  it  can 
swallow,  although  it  is  not  intended  bv  this  to  imply  that  no  choice  is 
exercised  in  the  selection  of  its  natural  u>od.  Mention  will  be  made  in  a 
later  section  of  the  care  necessary  to  induce  animals  which  have  been 
lasting  a  long  time  to  eat  the  pure  foods  with  which  it  is  desirable  to  feed 
them. 
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DUsecting  under  fluids  in  the  ordinary  manner  is  not  satiBfactory 
because  of  the  small  size  of  the  animals.  McMurrich's  (6)  method 
of  placing  the  animal  in  the  killing  fluid,  and  with  a  needle  in  each 
end  pulling  him  asuoder;  or  that  employed^bj  Conklin  (4)  of  first 
removing  the  head,  and  then  pulling  out  the  intestine  by  catching 
the  tail  segment  with  a  pair  of  forceps,  is  much  more  rapid.  In 
either  case  the  intestane  breaks  at  the  junction  of  the  anterior  por- 
tion, or  stomach,  with  the  middle  portion,  or  "  raid-gut."  For 
obtaining  ihe  intestine  and  the  glands  with  their  connection  pre- 
served, the  posterior  one  or  two  s^pnents  are  cut  off  with  sciseon 
and  the  organs  removed  bj  pulling  on  the  one  or  I  wo  anterior  seg- 
ments with  forceps.  The  whole  mass  is  easily  handled,  and  the 
normal  relation  is  preserv'-ed  through  all  the  fluids.  I  ha^'e  usually 
dissected  oft  the  harder  chitinous  parts  of  the  head  in  oil  jiut 
before  embedding. 

It  has  been  necessary  to  give  special  attention  to  the  means  and 
methods  of  fixation.  As  will  appear  more  clearly  later,  the  form 
and  relation  of  the  cellular  constituents  depend  upon  the  direction 
of  penetration  of  the  killing  fluid,  as  well  as  upon  the  strength  of 
the  fluid  employed.  By  the  usual  method  of  plun^ng  the  organs 
directly  into  the  killiug  fluid  Ihe  penetration  is,  of  course,  from  the 
ccelomic  toward  the  luminal  side  of  the  cell.  For  the  purpose  of 
oblainbg  penetration  from  the  luminal  toward  the  coelomic  side  of 
the  intefltinal  cells  an  hypodermic  syringe  was  filled  with  killing 
fluid,  and  the  needle,  made  blunt  by  turning  back  the  point,  was 
inserted  through  ihe  mouth  inlo  the  anterior  portion  of  the  mid- 
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hy  Flemming's;  /,  Hermann's,  and  wi,  Hermann's  without  acetic 
(one  per  cent,  platinic-chloride  15  parts,  one  per  cent,  osmic  acid  4 
parts).  For  minute  cytological  details  I  have  relied  most  on  a,  k^ 
/,  m,  because  these  are  most  faithful  to  the  structure  in  fresh  cells. 
Further  consideration  of  the  effects  of  fixation  on  the  different  cell 
constituents  and  the  metabolic  contents  will  be  taken  up  under  the 
appropriate  heads. 

For  studying  the  structure  in  fresh  cells,  the  organs  were  mounted 
in  the  blood  of  other  animals  of  the  same  species,  as  follows :  Upon 
a  slide  a  small  rectangular  fragment  of  cover-slip  was  supported  by 
a  fragment  of  glass  of  suitable  thickness,  the  other  end  resting  on 
the  slide.  The  blood  was  now  squeezed  out  of  a  decapitated  ani- 
mal in  the  form  of  a  large  drop,  which,  applied  to  the  edge  of  the 
cover-glass,  was  drawn  under  by  capillarity.  From  one  to  two 
dozen  animals,  according  to  the  size,  are  required  to  furnish  suffi- 
cient blood  for  a  single  intestine.  The  medium  having  been  thus 
prepared,  the  organs  were  drawn  out  of  the  animal,  placed  on  the 
slide,  and  arranged  near  the  supporting  glass  parallel  to  the  jimction 
of  the  two  fragments.  The  quantity  of  blood  was  then  noted  by 
a  mark  indicating  its  level  on  the  cover- glass,  and  this  level  was 
maintained  by  adding  distilled  water  as  water  >vas  lost  by  evapora- 
tion. The  chemical  changes  accompanying  coagulation  of  the  blood 
do  not  seem  to  affect  the  cells  at  all  within  the  first  half-hour. 
Post-mortem  changes,  however,  do  occur  after  an  hour  or  two. 
Consequently  no  structure  as  seen  by  this  method  has  been  trusted 
beyond  thirty  minutes  from  the  time  of  preparation. 

Most  of  my  observations  have  been  made  on  serial  sections  pre- 
pared in  the  usual  manner.  Both  **  liver  "  and  intestine  were  sec- 
tioned, stained  and  mounted  on  the  same  slide.  The  stains  upon 
which  most  reliance  has  been  placed  are  iron-hsematoxylin,  Biondi- 
Heidenhain,  Flemming's  triple,  Hermann's  triple  and  Altniann's 
acid-fuchsine-picric-alcohol.  The  effects  of  these  on  the  various 
parts  will  be  mentioned  from  time  to  time. 

ni.    Desc'riition  of  the  Digestive  System. 

1.    Gross  Structure. 

It  will  be  necessar}'  to  recall  the  gross  stnicture  of  the  digestive 
system,  as  this  can  be  made  out  with  the  naked  eye  or  a  dissecting 
microscope. 

1.  The  intestine  takes  the  most  direct  course  possible  from  the 
mouth  to  the  anus.  Three  chief  divisions  are  generally  recog- 
nized: the  anterior,  consisting  of  the  a?6ophagus  and  gi'inding 
stomach  (^kaumagen,  poche  vialaxairice)  ;  the  middle  (**  mid-gut," 
ifUeitine  moyen),  in  which  three  divisions  will  be  recognized,  and 
19 
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the  poetmor  or  rectum.  Only  the  middle  intestine  concenis  us  in 
this  paper.  lis  aaterior  portion  is  of  slightly  larger  diameter  than 
the  poalerior  (tig.  1).     The  lateral   walls  are   perfectly  straight; 
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the  transition  from  the  anterior  larger  to  the  posterior  smaller  por- 
tion is  very  gradual.  The  only  break  in  the  uniformity  of  the 
wall  back  to  the  sphincter  is  a  dorsal  longitudinal  furrow,  bounded 
by  two  slightly  projecting  ridges,  which  extends  from  the  extreme 
anterior  end  of  the  '  *  mid-gut "  to  a  point  opposite  the  junction  of 
the  fifth  and  sixth  thoracic  segments.  At  the  anterior  end  of  its 
posterior  third  the  structure  thus  presented  widens  out  so  that,  as 
Ide  (3)  says,  ''it  terminates  like  a  spatula."  The  furrow  is  due  to 
an  infolding  of  the  epithelium  along  the  mid-dorsal  line  (fig.  3), 
which  then  spreads  out  laterally  within  the  lumen,  fitting  into  or 
covering  the  secondary  grooves  formed  by  the  projecting  ridges. 
Following  Gonklin  (see  Sec.  vi),  I  shall  call  the  entire  structure, 
grooves  and  ridges,  the  typhlosole.  The  **  mid -gut'*  b  uniform 
in  size  from  the  posterior  end  of  the  typhlosole  to  the  region 
of  the  fourth  abdominal  segment.  Here  it  is  considerably  con- 
stricted by  a  strong  sphincter  muscle  pinching  off,  so  to  speak,  a 
small  posterior  portion  of  the  ''  mid-gut,"  which  has  already 
been  spoken  of  as  the  post-sphincter,  and  which  moulds  the  pellets 
of  waste  before  they  are  ejected.  The  typhlosole  and  sphincter 
mark  off  three  convenient  subdivisions  of  the  **  mid-gut":  the 
anterior,  containing  the  typhlosole  and  reaching  to  its  posterior  emd ; 
the  median,  from  the  end  of  the  typhlosole  to  the  sphincter  muscle, 
and  the  posterior,  including  that  portion  covered  by  the  sphincter, 
and  the  post-sphincter  portion  as  far  as  the  rectum. 

2.  Olands. — Huet  (7)  has  described  for  lAgia  a  pair  of  salivary 
glands  lying  on  the  posterior  ventral  wall  of  the  oesophagus  and 
opening  by  an  extremely  narrow  aperture  into  this  portion  of  the 
canal.  He  has  demonstrated  that  they  are  salivary  glands  by  dis- 
secting them  out  in  alcohol  (which  does  not  destroy  diastase)  and 
placing  potato  starch  in  a  watery  extract.  Dextrose  was  detected 
after  twenty -four  hours.  Ide  (3)  considers  these  glands  as  cutaneous 
appendages,  disputing  their  connection  with  the  cesophagus, 
although  admitting  that  they  may  be  concerned  in  digestion.  On 
account  of  their  very  small  size  and  the  uncertainty  of  their  morpho- 
logical  nature,  no  attention  has  been  given  them  in  this  study. 

The  only  other  digestive  gland  w  ith  which  we  have  to  do  in  the 
isopods  is  the  kepatopanereas.  It  consists,  in  the  forms  studied, 
of  two  pairs  of  blind  tubes,  placed  a  pair  on  each  side  of  the  intes- 
tine,  into  which  they  open,  at  the  anterior  end,  by  a  l-shaped 
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aperture.  The  two  tubes  on  the  same  side  unite  into  a  transvene 
canal  which  joins  that  of  the  other  side  at  the  aperture.  The 
tubes  ext«nd  almost  the  entire  length  of  the  body  cavity,  their 
tapenug  blind  ends  reaching  into  the  abdominal  segments  (fig.  1 ). 
It  is  to  Weber  (37)  that  we  owe  the  recognition  of  the  mixed  na- 
ture of  this  gland  and  the  application  to  it  of  the  name  kepaio- 
pancreat,  introduced  by  Knikenburg  (24)  for  the  analogous  oi^an 
of  tishes. 

2.  Mlcrosopic  Strudure  of  Inlatine. 

The  wall  of  the  "  mid-gut,"  as  of  the  other  divisions  of  the 
intestine,  is  made  up  of  four  coats  which  have  been  recognized  by 
all  the  later  writers.  Beginniug  with  iheouterorcoelomicBlde,  these 
are  the  miueular  coat,  the  basement  membrane,  the  epithelium  aud  the 
intima  or  chilinous  lining.  The  muscular  coat  has  been  fully  de- 
scribed by  Ide  (3)  and  Schonichen  (6).  It  consists  of  two  layers, 
an  outer  longitudinal  and  an  inner  circular.  CK'er  the  anterior 
portion  of  (he  "  mid-gut "  (i.  «.,  as  far  back  as  the  typhloeole  ex- 
tends) the  outer  is  impoBcd  upon  the  inner ;  posterior  lo  this  both 
layers  thin  out  so  that  the  fibres  are  quite  widely  separated  from 
one  another,  each  one  running  in  the  groove  betwnen  adjacent 
rows  of  cells.  They  also  fuse  together  and  anastomose  freely,  so 
that  a  muscular  network  is  formed,  Ihrough  the  meshes  of  which 
the  cells  projecl.  The  sphincter,  according  to  Ide,  is  an  additional 
layer  lying  outside  the  longitudinal  and  constituting  a  second  circu- 
lar one.     The  inner  cireular  layer  is  very  much  reduced  at  this 
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contour  line.  Another  striking  feature  of  the  epithelium  is  the 
rectangular  arrangement  of  the  cells  in  longitudinal  and  transverse 
rows.  One  exception  occurs  at  the  posterior  end  of  the  typhlosole, 
at  which  point  the  longitudinal  rows  converge,  so  as  to  form,  as 
Schonichen  says,  ' '  parallel  parabolas,  making  a  picture  in  optical 
section  not  imlike  a  longitudinal  section  through  a  vegetative 
point."  While  the  rows  elsewhere  are  rectilinear,  they  are  not 
often  continuous  from  one  end  of  the  *  *  mid-gut  *  *  to  the  other. 
I  have  often  seen  longitudinal  rows  which  terminate  some  distance 
from  the  end.  Discontinuous  transverse  rows  have  also  been  seen. 
Ide's  fig.  19  shows  these  features,  which  are  supported  further  by 
his  statement  that  only  the  median  two  ventral  rows  can  be  followed 
uninterrupledly  from  the  anterior  to  the  posterior  end. 

(1)   Orowth  of  Intestine, 

At  first  sight  the  number  of  rows  of  cells  appears  definite  and 
constant  enough  that  one  might  name  the  cells  as  city  blocks  are 
named,  and  might  even  find  cell  homology  between  different  indi- 
viduals. This  character  has  been  mentioned  by  all  the  authors  since 
Lereboullet  {8)  (Huet,  Ide,  Conklin,  McMurrich,  Schonichen), 
and  McMurrich  has  attempted  to  show  that  the  number  is  constant 
throughout  the  life  of  an  individual.  McMurrich' s  attempt  is 
based  on  the  non -occurrence  of  cell  division.  No  observer  except 
Lee  (9),  who  regarded  certain  deformed  nuclei  stretching  from  one 
cell  to  another  as  remains  of  the  spindle  (^fuseau  de  regression) ,  has 
seen  any  sign  of  mitosis,  and  Mc^Iurrich  says :  *  *  I  have  never  been 
able  to  satisfy  myself  that  normal  amitosis  actually  occurs."  He 
seemed  to  be  justified,  therefore,  in  the  attempt  (which  by  his 
own  confession  is  not  wholly  successful)  to  show  that  growth  of 
the  intestine  takes  place  by  enlargement  of  the  cells  rcUher  than  by 
multiplication. 

Amitosis.  —In  young  individuals  amitosis  is  by  no  means  rare. 
Fig.  2,  A,  B  and  C,  show  some  of  the  stages  which  are  easily 
found  at  this  time.  Fig.  2,  A,  is  a  longitudinal  section  exhibiting 
the  relative  sizes  of  cells  whose  nuclei  have  just  divided,  and  of 
those  recently  constricted  off.  Conklin  (/.  c. )  has  rightly  interpreted 
thb  constriction  of  the  cell?,  and  has  figured  what  he  regards  as  an 
amitotic  divbion.  It  would  appear  from  fig.  A  and  fig.  B  (which 
is  a  horizontal  section  showing  division  in  the  transverse  direction) 
that  the  nuclei  may  completely  divide  and  move  some  distance 
apart  before  constriction  of  the  cytoplasm  takes  place.  From 
one  or  two  observations  made  on  very  young  porcellios  in  process 
of  moulting,  I  am  led  to  think  that  the  constriction  may  even  be 
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poBtponed  until  the  next  moult  of  the  inleetinal  lining.  The  old 
intlma  evidently  would  present  conuderable  resistance  to  the  fomui- 
tion  of  a  furrow,  which  is  always  to  be  seen  in  the  intima  between 


Fig.  3. — A,  longitudinal  sectlou  of  Intestine  of  a  fonng  I^retUia 
(8  mm.);  S,  traoBverse  lecUoa  of  the  ttine  ;  O,  optical  section  of  iotes 
tinsl  cells  of  yonoK  PoTceUio  (1.8  mm.)  immediately  after  moult  of 
the  posterior  half  A.1I  these  figures  illustrate  growth  of  the  intestine  by 
smltosis.    A  and  B  X  280,  0  X  BOO,  uuclei  in  O  show   post-mortem 
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be  given  of  cells  containing  from  a  dozen  to  twenty-five  fragments 
of  the  nucleus.  No  explanation  of  the  phenomenon  can  be  given 
at  present  further  than  to  say  that  there  are  many  reasons  to  regard 
it  as  pathological,  or  <'  degenerative  "  in  Lowit's  sense  (see  page 
296). 

I  have  found  the  intestine  of  a  young  Pwreellix),  1.8  mm.  in 
length,  which  had  recently  moulted  the  posterior  half  (Sec.  iii,  (4)  ), 
to  be  literally  filled  with  amitotic  division,  both  longitudinal  and 
transverse,  throughout  its  length  (fig.  2,  C).  Many  nuclei  were 
in  process  of  division ;  those  dready  separated  were  approximately 
half  the  volume  of  others  not  yet  beginning  to  constrict.  There 
can  be  no  doubt  that  the  large  number  of  divisions  was  correlated 
with  the  increase  in  size  of  the  intestine  immediately  following  the 
moult.  It  seems  equally  plain  that  two  nucleated  cells  which  are 
larger  than  adjacent  ones,  as  in  fig.  2,  A,  may  represent  precocious 
nuclear  divisions,  the  constriction  which  will  divide  the  cell  being 
deferred  to  the  next  moult,  when  the  luminal  end  of  the  cell  will 
be  free  to  cover  the  new  furrow,  as  well  as  the  old  surface,  with 
chitin. 

It  is  evident  that  amitosis  has  been  seen  in  the  isopod  intestine 
by  a  number  of  observers.  Camoy  (10)  claims  to  have  seen  **  the 
constriction  of  the  nucleus  in  the  epithelium  of  the  intestine  of  the 
Crustacea,  e.  g.y  Oaiscus  aselluSy  Ligia,  Annadillo  asellus,  Idotea, 
Clrolana,  etc."  He  figures  amitosis  in  the  testicle  cells  of  the 
isopod,  and  savs  these  represent  exactly  what  is  to  be  seen  in  the 
nuclei  of  intestinal  cells,  so  far  as  the  phenomena  of  division  are  con- 
cerned. It  is  possible,  however,  that  Canioy,  as  McMurrich  and 
Schonichen  think,  may  have  mistaken  distortions  of  the  nucleus  for 
amitosis.  Indeed,  v.  Bambeke  (11)  refers  to  one  of  the  figures  given 
by  Camoy  as  a  deformed  nucleus.  Ziegler  and  vom  Rath  (12)  say 
that  the  *  *  mid-gut ' '  of  Onisciis,  Porcellio,  Cymothoa  and  Anilocra 
show  amitotic  nuclear  divisions  with  special  clearness  and  very 
abimdantly  f  besonders  deutlich  und  recht  haufig");  but  as  will 
be  seen  imder  the  subject  of  the  nucleus  later,  and  as  was  recog- 
nized by  Schonichen,  it  appears  probable  that  they,  too,  confusai 
with  amitosis  certain  distortions  of  the  nucleus.  Conklin  says, 
speaking  of  elongated  nuclei  extending  into  two  cells,  **  some  of 
these,  I  am  convinced,  are  amitotic  divisions  of  the  nucleus.*'  Since 
these  observations  have  been  called  in  question  by  McMurrich  on  the 
basis  of  the  very  frequent  misjudgment  of  irregularly  shaped  nuclei, 
it  has  seemed  worth  while  coinmuui eating  my  own  observations.  In 
conclusion,  I  may  say  there  Is  no  possible  doubt  that  amitosis  does 
actually  occur  in  the  growinji^  intestine,  nor  any  doubt  that  it  has 
here  the  same  significance  which  Frenzel  (13)  ascribes  to  the  phe- 
nomenon in  the  raid-gut  of  Astacns  and  other  decapods,  namely,  a 
true  cell  multiplication  (**  nicht  einzigund  allein  eine  Kemvermeh- 
rung,  sondem  ebensowohl  auch  eine  wahre  Zellvermehrung, ' '  p.  559). 
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In  other  words,  it  ia  a  "  regenerative  "  ae  distinguished  from  a  de- 
generative process.  Lowit  (14)  distinguishes  between  these  two  in 
thefollowiog:  "  Die  erste  fuhrt  noch  meine  AuSassung  lurNeubil- 
dung  von  Kern  und  Zelle,  die  letzlere  kann  mit  sekretorischen  und 
nssimilalorischen  Vorgangen  im  Zellleibe  zusammenhangeu  und 
durft«  wahischeinlich  in  vielen  Fallen  der  ausdnick  eines  bevor- 
stehenden  Kem  und  Zelltodea  sein." 

(2)  Origin  of  the  Ti/phloioU. — In  specimens  of  PoreelUo  «ptn- 
ieornit  1.8-2  mm.  long  I  have  been  able  to  follow  the  origin  of  the 
lyphloBole.  This  structure,  as  we  have  seen,  is  but  an  infolding  of 
the  mid-dorsal  wall  of  the  "  mid-gut,"  accompanied  by  a  secondary 
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tboee  found  in  the  extreme  posterior  end  of  the  adult  typhloeole. 
They  are  lai^r  in  all  dimensiona  than  those  in  the  rest  of  the  wall, 
so  that  tbe  effect  is  such  as  would  be  produced  hy  sweliing.  Since  I 
have  found  the  structure  identically  the  same  in  five' different 
mdividualg  of  the  same  age,  killed  in  three  different  fluids,  it  seems 
certain  that  the  SA'elling  is  normal  and  due  to  some  intrinsic  growth 
energy.  Fig,  3,  A,  shows  that  the  evaginated  or  bulged  portion 
on  the  dorsal  side  is  but  preliminary  to  an  invagination  of  the 
median  two  cells  whereby  the  mature  form  of  the  typhloeole  is 
approached.  These  cells  have  only  to  grow  farther  into  the  lumen 
and  to  expand  laterally,  so  as  to  cover  or  fill  the  inner  grooves 
formed  at  the  sides  in  order  to  attain  the  adult  form  The  invag- 
ination may  m  oUe  more  than  these  two  cells  the  stalks  separate 
at  the  r  bases  later  as  shown  n  fig  4  A  so  that  the  d  Msion 
between  these  and  the  next  cells  must  be  purelj  arb  trar) 

In  the  anterior  port  on  the  cells  rapidly  reco  er  from  the  well- 
ing wh  ch  IS  so  pla  n  a  feature  at  the  first  evagmat  on  (figs  3  and 
4),  whde  m  the  postenor  portion  they  retam  this  loose  structure 
permanently  (fig   4)      Here  also  the  m  ddle  cells  are  not  turned 


■^ 


't^ 


Fig.  4. — Transverse  sections  inteetinc  of  young  Oniteui  (iA  mm)  x 
170:  ^,lhrongh  [interior  portion  of  the  lyplilOBole;  B,  through  posterior 
eai  of  the  typhlosole.  samv  magnification  ;  Ch.,  clianDel  for  passage  of 
BecrelioD  or  liquid  fond  ;  Cg.,  coagulum  of  secretion  of  hepalopancreas, 
B  shows  the  elfecis  of  killing  fluids  on  tlie  lurge  cells  of  the  typhtosole. 

ia  so  far,  while  the  lateral  extension  at  their  luminal  border  is 
rather  wider  than  it  is  farther  anterior.  The  posterior  portion  of 
which  we  have  been  speaking  is  Ihe  spatiila-like  enlargement  men- 
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tioned  on  page  291).  It  will  appear  evident  from  figs.  4,  A  and 
B,  that  BIX  rows  of  celb,  coimdng  by  the  nuclei,  are  involved  in 
the  typhloBole. 

(3)  SyTKytwm. 
The  very  large  cells  which  compose  the  adult  "  mid-gut "  were 
recognized  by  Huet  to  be  without  distinct  parietal  walls,  but  to  be 
bounded  by  rows  of  fibres.  Ide  figures  cell  walls  for  OitMciu 
mitrarixu,  and  thinks  Huet  was  in  error  or  overlooked  them. 
Almost  simultaneously  McMurrich  and  Schonichen  put  forward  the 
view  that  the  epithelium  is  in  reality  a  syncytium,  the  walls  being 
replaced  by  fibres  which  run  from  the  intima  to  the  baeement 
membrane.  Both  authors  show  that  what  Ide  saw  is  undoubtedly 
the  chitinous  lining,  dipping  in  between  the  anterior  cells  on  the 
luminal  side  and  the  basement  membrane,  which  has  a  similar 
relation  to  the  coelomic  side  of  the  median  cells.  The  syncytial 
nature  they  argue  further  from  the  facts  that  the  cells  cannot  be 
separated  by  maceration  in  potash  (a  thing  which  Ide  claims  to 
have  accomplished);  that  neither  silver  nitrate  nor  other  stuns 
differentiate  cell  walls;  and  finally,  that  the  nuclei  may  be  squeezed 
through  from  one  cell  into  another.  Ryder  and  Pennington  (15), 
who  described  these  movements  of  nuclei  as  a  natural  phenomenon 
(see  page  304),  figure  cell  walls,  but  do  not  state  what  becomes 
of  them  when  the  nuclei  pass  through.  Conklin,  in  showing  that 
the  changes  of  position  on  the  part  of  the  nuclei  aro  due  en- 
tirely to  rough  treatment,  says:  "  The  parietal  walls  are  so  thin 
that  they  cannot  be  distinguished."     My  own  observations  confirm 
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thf  cells  as  in  the  anterior  (fig.  21),  and  the  cells  do  not  project  so 
far  into  the  ccelome  as  in  the  median  portion.  The  intercellular 
fibres  consequently  are  again  shorter  than  the  cell  axis. 

Inside  the  cells,  as  has  often  been  described,  occur  other  fibres 
taking  the  same  course  from  the  intima  to  the  basement  membrane. 
Their  disposition  is  varied,  sometimes  in  bundles,  as  in  fig.  4,  or 
singly,  as  in  fig.  9.  Again  they  may  be  strong  throughout  their 
length,  as  in  fig.  4  (usually  so  in  the  typhlosole),  or  may  thin  out 
at  one  end,  as  in  fig,  9.  In  sections  they  cannot  often  be  followed 
continuously  from  intima  to  basement  membrane  because  their  course 
is  not  often  straight.  They  are  more  frequently  straight  in  the 
t3rphlosole  where  they  are  thicker  than  elsewhere  (figs.  3  and  4). 
Where  the  fibres  approach  the  intima  or  basement  membrane  they 
are  parallel  and  nearly  always  straight.  This  gives  the  so-called 
**  striated  "  border  which  has  so  often  been  described  for  the  **  mid- 
gut"  of  igopods  (Lereboullet,  Leydig  (16),  Huet,  Ide,  McMurrich, 
Conklin,  Schonichen).  The  great  regularity  of  the  fibres  along  the 
intima  is  due  to  a  thickening  of  them  for  a  short  distance  in,  thereby 
producing  what  Schonichen  calls  the  **  Balkchenzone.*'  Both  Mc- 
Murrich and  Schonichen  regard  this  thickening  as  due  to  a  deposition 
of  chitin  on  the  fibres,  basing  their  conclusion  on  a  refractive  index 
in  the  fresh  condition,  and  on  a  staining  reaction  in  the  preserved 
material,  similar  to  that  of  the  inner  border  of  the  intima.  Practi- 
cally all  authors  agree  that  the  tliickened  ends  are  continuous  with 
the  intra-cellular  fibn».  I  shall  designate  this  zone  of  thickened  fibres 
by  the  term  palisade,  by  which  I  would  emphasize  merely  the  i)arallcl 
arrangement  of  I  he  fibres  at  their  ends.  Very  often  the  spaces 
between  the  thickened  ends  are  empty  of  cytoplasm,  which  of 
course  strengthens  the  impression  of  a  separate  zone.  This  zone 
does  not  have  definite  limits,  as  can  be  seen  in  6tar\'ed  cells,  where 
it  may  extend  into  the  cell  as  far  as  the  nucleus.  In  such  a  case 
the  only  difference  discernible  in  the  course  of  the  fibres  is  that  they 
are  slightly  thicker  at  the  luminal  end.  Again,  as  may  be  seen  in 
figs.  9  and  11,  the  cytoplasm  fills  the  intervals  between  the  fibres  all 
the  way  to  the  intima.  Thus  the  width  of  the  zone  may  y&ry  from 
nil  to  more  than  half  the  thickness  of  the  cell,  according,  as  we 
shall  see,  to  the  physiological  condition  of  the  cell. 

McMurrich  j^jx^aks  of  the  brittleuess  of  the  fibres,  inferring  this 
property  from  their  cleavage  in  sections.     Conklin   calls  attention 
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also  to  the  fact  that  Ihey  sometimes  curl  at  tlie  end  when  cut,  and 
are  Ihdrefore  elastic.  I  have  seen  both  of  these  effects,  and  would 
add  merely  that  I  have  seen  them  ia  the  intercellular  fibres  and 
those  of  the  tj-phloeole  more  commonly  than  elsewhere. 

Ide  regarded  the  fibres  as  mere  thickenings  of  the  cytoplasmic 
reticulum,  a  view  ia  perfect  consistency  with  the  reticular  theory  to 
which  be  holds.  McMurricb  does  not  agree  that  they  are  mere 
thickenings,  and  insists  that  tbey  are  entirely  indepeadent  of  the 
reticulum.  McMurricb  is  quite  right  ia  affirming  this  indepen- 
dence, as  many  of  my  figures  will  show ;  nevertbelese,  it  is  true,  as  he 
discerns,  that  the  fibres  are  cytoplasmic  products.  The  only  exoep- 
liou  I  would  take  to  his  view  is  with  reference  to  their  origin.  He 
stales  that  "  in  very  young  specimens  of  Porcellio  and  Arma- 
diUidium  no  trace  of  the  fibres  is  to  be  discovered;  and  in  a  sped- 
men  of  Onitcua  measuring  only  4  mm.  in  length  they  are  but 
slightly  developed,  projecting  into  the  cytoplasm  from  the  basement 
membrane  [from  which  they  develop]  but  a  short  distance."  Un- 
fortunately McMurrich  doed  not  slate  how  large  his  "  very  youag 
specimens"  were.  In  the  youngest  specimens  of  i'or«e/fio  which  I 
have  sectioned  (leas  than  1.8  mm.  in  length)  the  fibres  are  already 
very  evident,  although  as  is  to  be  expected  not  soytrongly  developed 
as  in  the  larger  specimens  (figs.  2  and  3).  I  have  also  sectioned  the 
intestine  of  an  Oniaeug  measuring  only  1.8  mm.,  and  find  the  fibres 
stretching  all  the  vmx)  through  the  cell.  I  cannot  say  how  early  the 
fibres  arise,  for  these  were  the  youngest  individuals  to  be  hod  in  the 
fall  of  the  year.     XJnqueslionably  McMurrich  saw  fibres  which  were 
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papers  nith  lower  powers  as  lines  ("  dicken  graiiulareD  slreifig 
ergcheinenden  Zone  "  ),  he  now  makes  out  to  be  a  "  fadigea  Balken- 
werk  dessen  einzelne  Saulchen  ausserdem  nicht  glaflrandig  sind 
Bondem  seitlichen  Zacken  haben,  durcb  dereo  gegenseitige  Verbin- 
dnngea  eio  zarlea  nelziges  We^n  zwi-schen  ibnen  entfteht."  Ide 
EBVH,  "  The  partisans  of  the  fibrillar  struclure  of  protoplasm  as 
opposed  to  the  reticulated  may  see  here  an  object  very  favorable  lo 
their  thesis"  (/,  e. ,  p.  158).  He  recognized,  however,  as  did 
Leydig,  the  falsity  of  such  a  view,  and  both  authors  commit  them- 
selves to  the  reticular  struclure. 

Lfiler  writers  also  have  described  this  structure  more  or  less 
explicitly.  McMurrich  says :  ' '  The  cytoplasm  in  young  specimens 
hfis  a  uniform  finely  reticulated  structure,  but  this  is  replaced  in  the 
adult  by  a  much  less  uniform  arrangement."  Couklin  savs,  iu 
ipeaking  of  the  disappearance  of  the  nuclear  membrane:  "The 
cyto-reticulum  is  continued  into  the  nucleus,"  etc.  Schonichen 
finally  accepts  this  structure  also,  and  Hardy  (18)  figures  a  "net" 
structure  for  the  fixed  cells  of  Oniscus. 


Fig.  5. — OplicHl  BKciiuns  iif ;  A.  cytoplaBiii ;  and  B,  nucleus  of  median 
ibborbing  cells  of  i'ori:filio,  sliuwiiig  alveolar  structure.  Drawn  with 
ctmera  lucida  from  frcah  cells,  x  Q35. 

None  of  the  authors  named  seems  to  have  studied  the  fresh  cells. 
Hafrwh  int4%tiue  be  mounted  in  blood  (see  pnge289).  and  one  at- 
tempts to  draw  the  structure  as  it  may  then  be  seeu  with  high  powers, 
he  will  soon  be  convinced  ihiit  the  reticular  is  not  the  true  structure. 
Id  all  cases  I  have  by  this  method  found  the  structure  to  be  alveo- 
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lar  (figa.  5,  6    11)  '    This  elnicture  wag  oWrved 
long  before  finding  a  fixation  which  preserves  it 
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3  the  freah  cell 
Subsequently, 


t., 


Fig.  0. — Cell  from  median  portion  of  tlie  "mid-gut  "  of  Oniteut  nuh 
lu$.  axed  in  1  per  cent,  platinic  chloride  IS  parts.  1  per  cent.  OBDiic 
acid  4  parts,  sixteen  hours  after  feeding,  and  stained  in  iron  heematoif. 
lin.  Drawn  with  camera  lucidn,  X  flOO.  The  alveolar  structure  of  the 
cytoplasm  is  preserved.  The  shaded  portion  below  the  nucleus  iodi- 
CHtes  an  artifact  produced  by  unilateral  penetraiion  of  the  killioK  Quid 
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testine  fixed  in  Hermann's  without  acetic,  I  found  the  alveoles  well 
preserved  (figs.  11,  A,  12,  etc.).' 

Two  obstacles  appear  to  stand  in  the  way  of  recognizing  the  alve- 
olar structure  by  ordinary  methods.  In  the  first  place,  the  inter- 
alveolar  substance,  concerning  which  more  will  be  said  later,  precipi- 
tates in  the  form  of  granules  in  the  interstices  between  the  alveoles, 
80  as  to  look  much  like  the  nodes  of  a  reticulum.  In  the  second 
jdaoe,  the  contents  of  the  alveoles  precipitate  also  as  fine  granules  on 
the  alveolar  walls.  So  that  after  sublimate-acetic  fixation,  for 
instancis  the  effect  is  precisely  what  one  would  expect  from  a  retic- 
ular structure.  The  best  conditions,  therefore,  for  qj)serving  the 
true  c}ix)plasmic  structure  would  be  where  the  interalveolar  substance 
is  less  abundant,  and  the  contents  of  the  alveoles  is  slightly  or  not 
at  all  precipitated.  Fig.  6  represents  such  a  place ;  Fig.  7,  A,  is 
also  favorable  in  places  (e.  g,,  centre  near  the  top).  In  the  former 
figure  the  alveoles  are  represented  by  continuous  lines  as  they  should 
be ;  but  for  representing  the  combined  effect  of  alveoles  and  granular 
substance,  it  has  been  necessary  in  the  interest  of  simple  drawings 
to  adopt  the  conventional  method  seen  in  all  the  other  figures.  In 
fig.  6  it  will  be  seen  that  the  fibres  have  a  very  definite  relation  to 
the  alveoles ;  often  in  this  intestine,  and  in  many  others,  the  alve- 
oles are  plainly  between  fibres,  and  the  fibres  between  alveoles  as 
represented.  This  structure  is  easily  seen  in  the  free  ends  of  the 
median  cells  of  a  fresh  intestine  mounted  in  blood.  It  is  easy  to 
understand  how  Ide  and  later  writers  should  have  mistaken  this 
arrangement  for  the  reticular,  and  should  have  supposed  that  the 
fibres  are  joined  by  trabeculae.  Ide  seems  to  have  recognized  the 
independence  of  the  fibres,  where  he  says :  *  *  If  it  were  shown  that 

*The  fluid  was  suggested  to  me  by  Misses  Footeand  Strobel  (19),  who 
were  able  to  preserve  the  alveolar  structure  (hyaline  globules)  of  the 
eggs  of  AUobophora  fmtida  in  it  much  better  than  in  any  other  fluid. 
Their  photographs  of  the  living  Q%g  and  of  the  structure  as  preserved 
by  this  flxation,  which  I  have  been  permitted  to  see,  are  Tery  convinc- 
ing. Use  had  been  made  of  this  fluid  to  some  extent  earlv  in  the  study, 
but  as  the  nucleus  appeared  not  to  be  so  well  preserved,  as  with  other 
fluids,  it  was  set  aside  temporarily  ;  more  recently  it  was  employed 
throughout  a  series  of  physiological  stages,  with  results  far  more  satis- 
factory for  many  purposes  than  were  obtained  with  any  other  fluid. 
However,  the  alveolar  structure  has  been  met,  occasionally  verj-  well 
preierved,  after  Hermann's,  Flemming's,  picro-formalin,  and  sublimate 
acetic  (fig.  10,  B).  Ordinarilj-  with  these  and  all  other  fluids,  except 
the  platinicciiloride  and  osmic  acid  mixture,  the  structure  appears  to  be 
reticular. 
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iu  cerlaiu  cells  elrongly  differeDtiated  and  old,  such  as  those  with 
which  we  are  dealing,  there  exist  fibres  without  coDnections,  nothing 
would  stand  in  the  way  of  admitting  that  certain  trabeculw  break 
their  bonds  and  are  isolated,"  etc.(/.  c,  p.  158).  The  apparent 
connection  of  fibres  with  reticulum  is  due  to  bad  fixation.  Sub- 
limsle-acetic,  Hermann's,  usually  Flemming's,  and  a  number  of 
other  much  trusted  fluids  produce  a  umilar  effect;  but  it  is  not  the- 
picture  one  gets  in  the  fresh  cell,  the  structure  of  which  is  not 
difficult  to  delcrmine. 

The  alveoles  measure  on  the  averagee  2p  in  diaroter  in  all  agee- 
Between  them,  in  the  fresh  cell  is  a  substance  in  which  I  have  not 
been  able  with  a  iV  immersion  to  recognize  granules  or  any  other 
formed  elementt.  Granules  do  appear  at  times  about  the  nucleu?, 
but  these  have  no  part  in  the  grouod  struciure.  With  nearly  all 
fixations,  except  possibly  alcohol  aud  formo -alcohol,  the  homogeneous- 
inleralveolar  substance  precipitates  in  the  form  of  fine  granules 
visible  with  the  immersion  lens. 


aa.  Form. — The  nucleus  of  the  "  mid-gut"  cells  has  been  the 
object  of  several  investigations  within  the  period  of  modern  tech- 
ni<|ue.  In  1885  Camoy  probably  mistook  some  unnatural  forms 
of  the  nucleus  for  stages  of  amitosis.  In  18H7  v.  Bambeke  de- 
scribed mauy  of  these  unnatural  forms  in  the  "  mid-gtit "  cells  of 
OnuKits  and  other  isopods,  which  may  be  produced  artificially.  His 
method  was  to  examine  the  intestine  in  blood  of  the  animals,  either 
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mit  Perenyiecher  Fluseigkeit  erhielt  ich  mit  Leichtigkeit  alle  jeiie 
Figuren,  welche  die§c  Autoreu  abbildeu. ' '  Conklio  showed  Ihat,  by 
preeeing  a  particular  part  of  the  inteetiaal  wall  with  a  pencil  point, 
all  the  nuclei  in  this  region  were  caused  to  stretch  out  in  a  radial  man- 
Derfrom  the  place  pres^  McMumch  distinguished  between  irregu- 
lar ftirms  found  after  rough  treatment  and  those  which  he  regarded 
U  natural  Schon  chea  declares  that  he  ne^er  found  any  but 
ipberical  nucle    u  well  preserved  intestmes 

McMurnch  and  Conkhn  thought  the  nucleus  might  be  more  or 
len  amoeboid  m  life  like  those  described  hv  Korschelt  (21)  for  the 
^•cell  of  DySueue  and  ihat  not  all  the  processes  found  in  carefully 
mounted  intesl  nes  were  abnormal  but  might  be  an  index  of  the 
physiological  condil  on      The  processes  stretching  toward  the  lumen 


Fig,  7. — Cells  X  6W)  from  "  mid  gut  "  of  POreeHio,  allowing  anlfacu 
produced  by  iDJeclion  of  fixing  tluids  into  the  lumen  of  the  intestine  and 
coDieqncnt  unilateral  penetration  by  the  fluid.  A,  injected  with  Her- 
aanu's  fluid  ;  B,  with  picro-acetic  (after  Bolles  Lee).  The  nuclei  ex- 
hibit "  amcEboid  "  processes. 

b  fixed  preparations  were  regarded  as  specializations  for  receiving 
food  from  that  directiou.  For  a  time  this  seemed  to  me  to  be 
the  state  of  affairs,  and  a  number  of  sketches  were  made  represent- 
ing what  seemed  lo  be  the  escape  of  nuclear  substance  also  from  the 
processes  toward  the  lumen.  Processes  of  greater  or  less  size  were 
found  on  this  side  after  all  lixnlions,  and  it  appeared  that  they 
Dust  therefore  be  nonuni ;  yet  I  could  not  see  them  in  fresh  cells 
of  any  physiological  condition.     Finally,  at  Prof.  Conklin's  sug- 
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gestion,  several  inteetiaes  were  injected  with  killiog  fluid,  to  see  if 
penetration  of  fluid  from  the  lumen  would  cause  processes  toward 
the  ccelome.  The  result  is  shown  in  fig.  7,  A  and  B.  Kothing 
could  be  more  convincing.  The  processes  of  the  nucleus,  and  in 
large  measure  all  deviations  from  the  spherical,  or  at  least  r^ularly 
curvilinear  outline,  are  to  be  regarded  as  due  to  fixation.  The 
latter  are  the  forms  found  in  the  living  cell,  and  they  are  the  only 
ones  considered  in  this  paper  to  be  perfectly  normal. 

bb.  Strudure. — Several  authors  have  described  more  or  less 
minutely  the  structure  of  the  nucleus  in  fixed  material.  In  adult 
cells  after  fixation  it  is  filled  with  large  granules  of  chromatin,  be- 
tween which  are  traces  of  linin.  From  one  to  many  nucleoli  are 
alwavs  more  or  less  distinct.  In  young  cells  the  chromatin  is  not  so 
abundant,  as  McMurrich  figures,  and  as  may  be  seen  from  figs.  2 
and  3.  With  neutral  fixations  like  fonno-alcohol,  oxychromatin 
may  be  distinguished. 

V.  Bambeke  seems  to  be  the  only  author  who  has  hitherto  studied 
the  nucleus  in  fresh  material.  From  evidence  furnished  by  the 
distorted  nuclei,  he  says:  "  L'^tude  des  noyeaux  t^trirte  permet  de 
conclure  &  une  conaislance  visqueuse  des  parlies  conatituantes  du 
Doyau,  notammnent  dea  filaments  nucltolaire  et  de  la  substance 
interm^iaire ;  les  nucl^oles  (nucl^oles  plasmatique)  pr^senlent  une 
consislance  plus  forte  et  resistent  d'avantage  auz  causes  de  d^forma- 
tioQ ;"  and  again,  "  La  manifere  d'etre  dts  filaments  dans  les  noyaux 
^rir^s  aemble  indiqner  que  dans  le  noyau  intact  ila  aont  pelotonnte 
disposes  en   reticulum."      All  oiher  authors  who   have 
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regards  the  chromatin  as  a  more  or  less  complete  solution  of  nuclein 
bodies,  which  are  precipitated  ordinarily  in  the  form  of  granules  by 
fixing  fluids.  If  the  chromatin  is  already  in  the  form  of  alveoles, 
over-fixation  might  result  from  too  rapid  action  of  the  fluid  on  the 
periphery  of  the  alveole,  preventing  a  deeper  penetration,  and  con- 
sequently preventing  complete  precipitation  in  the  form  of  a  granule. 
The  "  skein-like  "  arrangement  (peloton^e)  of  the  chromatin  of  v. 
Bambeke  would  thus  be  accounted  for.  Certainly  the  "  osmi- 
cated ' '  nuclei  look  as  if  such  a  partial  precipitation  had  taken 
place.  How  to  regard  the  strands  which  appear  in  distorted 
nuclei  (Fig.  7,  A),  whether  as  the  mere  elongation  of  alveoles  or 
as  due  to  rupture  with  escape  of  chromatin  contents,  I  am  wholly 
undecided.  I  hope  to  make  this  and  related  subjects  the  object  of  a 
special  study. 

(4)  Moulting, 

We  have  now  considered  the  normal  cellular  structure  conmion 
to  all  physiological  conditions,  except  those  incident  to  the  shedding 
and  renewal  of  the  lining.  Early  in  the  course  of  this  study  it 
became  necessary  to  separate  clearly  the  changes  occurring  in  the 
cell  during  these  processes  from  those  connected  with  the  phe- 
nomena of  absorption  of  foods.  It  is  well  known  that  the  land 
isopods  moult  frequently  during  the  spring  and  summer.  Kept  in 
the  Vivarium  and  Laboratory  at  temperatures  corresponding  to 
these  seasons,  the  moults  take  place  in  a  perfectly  normal  manner 
even  in  winter,  and  may  easily  be  observed.  It  is  well  known,  too, 
that  the  test  of  the  isopod  is  cast  in  two  pieces.  The  posterior 
piece,  which  comes  off  first,  reaches  to  the  anterior  Ix^er  of  the 
fifth  thoracic  segment.  One  or  two  days  may  intervene  before  the 
anterior  piece  is  shed. ' 


^  In  two  cases  observed  in  February,  of  which  I  kept  careful  account, 
the  time  was  about  forty-eight  hours  from  the  complete  detachment  and 
removal  of  the  posterior  half  until  the  animal  was  freed  from  the  anterior 
half;  in  several  other  cases  observed  in  July  the  time  was  twenty -four 
hours.  A  number  of  animals  kept  in  dishes  were  suspected  of  eating  the 
posterior  test  while  the  mouth-parts  were  still  hard.  Quite  recently  I 
iiave  obtained  indubitable  evidence  that  this  occurs  in  the  natural  state. 
In  a  number  of  animals  found  with  the  anterior  half  still  soft  the  intes- 
tine was  filled  with  a  chalky-looking  substance,  which  proved  on  exami- 
nation to  be  finely  broken  bits  of  the  chitinous  skeleton  ;  no  entire  poste- 
rior test  was  found  with  these  animals.  The  purpose  of  this  habit  is 
probably  to  utilize  the  calcareous  matter. 
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It  is  said  that  the  lining  of  the  "  mid-gut "  comee  out  when  the 
posterior  half  of  the  test  is  shed  (Schonicheu),  and  thie  I  have  seen 
in  a  number  of  cases.  Sometimes,  however,  the  lining  is  not  to  be 
found  widi  the  posterior  lialf,  but  remains  in  the  lumen  attached, 
it  may  be,  at  some  point.  The  habit  of  eating  the  posterior  test 
(see  note  7)  may  possibly  be  eoucemed  with  detaching  the  lining 
in  such  caaee.  The  hning  b^ns  to  break  loose  from  the  epithelial 
cells  before  there  is  any  apparent  dgn  of  the  external  moult.  Fig. 
8,  from  an  animal  in  the  act  of  casting  its  intestinal  lining,  pre- 
sents an  appearance  in  striking  contrast  with  that  seen  in  other 
physiological  conditions.  The  fibres  are  wholly  wanting  on  the 
luminal  side  of  the  nucleus,  and  the  cytoplasm  has  a  uniformly 
granular  aspect ;  the  alveolar  structure  is  almost  entirely  masked  by 
the  granules,  bo  that  only  rarely  does  one  get  a  glimpse  of  it  even  with 
high  powers.  The  palisade  at  the  luminal  edge  is  not  to  be  seen. 
Schonichen  has  observed  this  disappearance  and  concludes  that  the  ' 
chitinized  ends  of  the  fibres  (Balkchen)  function  in  breaking  loose 
the  intima,  in  the  way  the  "  little  h^rs  "  described  by  Braun  (22) 
are  said  to  do  for  Adaeiu.  He  has  not,  however,  noticed  the  differ- 
ence between  the  two  cases,  namely :  that  in  ABtaeus  the  little  hairs 
are  to  be  seen  in  the  teat  both  during  the  shedding  and  after  it  has 
taken  place,  whereas  in  the  isopods  the  fibree  wholly  disappear. 
The  disappearance  of  the  fibres  is  too  complete  to  be  accounted  for 
by  the  mere  masking  of  the  alveolar  structure  by  means  of  gran- 
ules. This  is  in  strong  contrast  with  a  case  of  masking  which 
occurs  when  the  end  of  the  cell  la  filled  with  small  granules,  refer- 
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fonned  precipitating  in  the  form  of  granules  which,  as  we  have 
said,  mask  the  true  atructure  of  the  cytoplasm.  On  thia  hypotheais 
Ml  ez[^anation  is  readily  afForded  for  Ihe  varying  strength  of  the 
paliauie  in  difFerent  individuals.  When  very  strong — i.  e.,  com- 
posed  of  thick  fibres  from  the  intervals  between  which  the  cyto- 
pleam  has  withdrawn— the  very  evident  "striated  border" 
described  by  so  many  authors  is  present.  In  such  cases  we  may 
mppoae  the  animal  to  be  approaching  a  moult.  When  the  palisade 
ii  scarcely  visible  (fig.  11,  A)  a  moult  has  probably  occurred 
shortly  before  feeding. 
In  the  case  of  moulting  figured  (fig.  8)  the  intestine  was  taken 


r 
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fig.  8. — Median  cell  X  600  fnna  iiiteatine  of  Oniteai  aieUut,  fixed  in 
tablmiate  acetic  immediately  ader  moultlaf;  the  chltlnoue  tntima.  The 
lower  part  of  the  cell  is  filled  witb  cliitiDOKennus  substance  in  nanular 
torm.  All  flbrcH  have  disappeared  Trom  tbiB  side  of  the  cell.  iDtima  is 
Teiy  thin. 

forty-twd  hours  after  feeding.  The  quantity  of  food  in  granular 
form  on  the  luminal  side  of  the  intestinal  cell  at  this  time  is  usually 
small,  and  when  it  does  occur  the  granules  can  be  distinguished 
from  those  of  tlie  chitinogenous  substance.  The  latter  are  smaller, 
nearly  uniform  in  fize,  equally  distributed  and  very  abundant. 
While  I  have  not  been  able  to  trace  all  the  steps  in  this  process,  it 
eeems  probable  thai  there  i»<  here  a  dissolution  of  fibres  in  some 
points  like  that  described  by  Mathews  (23)  for  the  zymogen  of  the 
pancreas  of  many  vertebrates.'  The  new  intima  is  l«d  down  by 
wme  process  of  hardening  of  the  chitinogenons  substance. 

•To  any  one  ramiliar  with  Matliews'  paper  the  difference  will  be 
obvlons.  The  zymogen  granules  he  derives  directly  from  the  flbrea, 
which  are  traceable  in  enmc  cases  to  the  chromatin.  Qranules  may 
XCDr  here  previous  lo  precipitation  by  the  killing  fluids. 
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While  McMurricb  declaree  the  intima  to  be  impermeable,  both 
Conklin  and  Schooichen  epeak  for  the  existence  of  poree  through 
which  food  may  paee.  These  are  beet  seen  in  the  fresh  intestine. 
When  the  intima  is  foimd  with  the  posterior  half  of  the  teet,  one 
has  only  to  mount  it  in  water  to  demoDstrate  clearly  the  pores  in 
all  parts.  They  are  a  little  more  numerous  per  unit  area  of  sur- 
face in  the  median  than  in  the  anterior  portion.  Owing  to  the 
relatively  uniform  structure  of  the  chltin  and  its  high  lefractive 
index,  it  is  difficult  to  make  out  more  than  little  pits  at  the  sur- 
face, i.  e.,  the  luminal  end  of  the  poree.  In  sections  made  from  a 
fresh  intestine  with  a  freezing  microtome  and  mounted  in  gum- 
arabic  I  chanced  to  get  an  oblique  view  of  the  poree,  which  supplied 
the  direct  evidence  that  they  actually  perforate  the  intima.  One 
can  in  this  way  measure  both  their  length  and  diameter.  The 
former  corresponds,  of  course,  to  the  thickness  of  the  intima,  and 
avarages  in  the  anterior  portion  for  several  Individuak  I.6/1,  in  the 
median  portion  2.4 fi.  The  averaga  diameter  of  the  pores  for  a 
number  of  inteetines  was  .5ti. 


3.  Sutrtmary  of  Stnicture. 

We  have  now  considered  the  complete  structure  concerned  directly 
in  the  absorption  of  food,  and  have  noted  the  changes  in  the  cells 
due  to  the  process  of  moulting.  To  recapitulate,  the  apparatus 
consists  of  an  epithelium  of  large  cells  covered  by  a  thin  basement 
membrane,  which  alone  intervenes  between  the  cell  body  and  the 
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an  open  structure  on  the  free  margin  of  the  cells,  and,  secondly,  to 
furnish  some  substance  essential  to  the  formation  of  the  intima. 

IV.    Feeding  Experiments. 

We  come  now  to  the  main  purpose  of  this  paper,  namelj :  to  con- 
sider the  cellular  phenomena  during  the  absorption  of  foods.  We 
shall  take  up  in  order  the  changes  to  be  observed  in  the  cell  during 
the  process  of  absorbing  (a)  proteid  and  (6)  fatty  foods,  reserving 
for  later  consideration  the  changes  effected  within  the  lumen  by  the 
digestive  fluids  under  the  subject  of  secretion  in  the  hepatopancreas. 

It  will  be  necessary  to  mention  briefly  the  methods  of  feeding. 
Animals  were  starved  for  various  lengths  of  time,  then  allowed  to 
eat  fresh  raw  beef  for  ten  minutes,  after  which  they  were  isolated 
and  killed  at  successive  intervals.  Table  I  (which  appears  at  the 
end  of  the  paper)  is  arranged  with  reference  to  the  number  of  hours 
after  feeding  at  which  the  intestines  were  fixed.  Other  foods  con- 
taining proteid,  such  as  raw  and  cooked  oatmeal,  bread,  white  of 
egg  and  other  meats,  were  used  for  control  and  comparison,  but  by 
far  the  larger  number  were  fed  finely-chopped  raw  beef.  For  uni- 
formity only  those  which  were  fed  on  beef  are  mentioned  in  the 
table.* 

(1)  Effects  of  Starvation, 

In  examining  cells  after  feeding,  two  factors  are  to  be  carefully 
separated,  namely :  the  effect  of  previous  starvation,  and  the  change 
produced  by  the  food.     It  will  be  necessary  now  to  make  mention 


*Some  precautions  had  to  be  taken  to  induce  the  animals  to  feed  con- 
tioonsly.  Thus,  if  they  were  brought  from  a  dark  room  directly  to  a 
well-lighted  one,  none  would  eat  unless  protected  from  the  light  bv  an 
opaque  object — a  chip  or  bit  of  black  paper.  On  the  other  hand,  if  kept 
in  the  light  for  several  days  the  animal  became  accustomed  to  the 
greater  intensity,  and  would  usually  eat  at  once.  Eyen  these  would  eat 
men}  contentedly  if  the  food  were  spread  on  the  under  side  of  an  object, 
as  a  box-lid,  and  this  placed  at  an  angle  so  that  the  animal's  body  was 
saspended.  Again,  if  they  were  allowed  to  find  the  food  in  the  course  of 
thtir  wanderings,  the  chances  of  eating  continuously  were  improved. 
£yen  with  these  precautions  the  only  way  to  be  sure  of  the  time  was  to 
watch  the  indiyidual  and  keep  note  by  some  mark,  such  as  a  spot  of 
asphalt-cement  or  India-ink  on  the  dorsum.  Ten  minutes  continuous 
eatins  was  found  to  be  a  good  ayera^e  meal  of  beef.  Mention  has 
already  been  made  of  the  dilute  condition  in  which  the  land  isopod  ob- 
tains its  food.  If  after  long  staryation  one  were  allowed  to  fill  the  intes- 
tine entirely  full,  the  result  was  sometimes  fatal ;  although  after  a  shorter 
period  of  starvation  or  taken  fresh  from  the  natural  state,  they  could  be 
kept  alive  indefinitely  on  a  constant  meat  diet. 
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of  the  effects  of  the  former.  Impection  of  fig.  7,  A,  shows  that 
the  fluid  canteats  of  the  cell  are  free  to  move  from  one  part  of  tbe 
cell  to  the  other.  Some  of  it  is  seen  here  coagulated  on  the  c(]do- 
mic  Bide  of  the  nucleus.  The  alveoles  in  the  lower  part  of  this  cell 
were  uncommonly  distinct.     Comparison  of  this  figure  with  9  shows 


Fig.  0.— Median  intestinal  absorbing  cell  x  800  fnini  PorctUio  teahtr, 
taken  from  Datiinil  environment.  Intestine  fixed  in  Hermann's  fluid  by 
aimultaneouB  injection  and  tuimerBioD.     Alb.Or.,  albumose  granules. 
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intestine  of  an  an  mal  nh  ch  had  been  gtaned  eleven  days  and  then 
killed  four  hours  after  feed  ng  (lio  7  of  table)  Bee  dee  the  usual 
alveolar  b  rue  ure  and  he  nteralveo  ar  subelance  are  lo  be  seen 
definite  aggregat  ons  of  fine  granules  These  maffies  may  be  at 
almost  an}  poa  on  n  the  cell  hough  rarely  at  an  extreme  difilance 
from  the  aucleus  The  cell  on  he  extreme  nght  of  Fig.  10,  B, 
is  cut  ju-t  to  one  s  de  of  the  nucleus  and  n  a  plane  q  which  the 
gramilar     substance     a    spec  al  y    ag^rega  ed — a       ery    common 


Fig  10  — Se  ODS  X  0  r  on  m  d  gu  o(  A  Onu  ut  a»tlhi»,  16 
Lours  Bftc  feed  ng  w  I  raw  beef  flred  n  F  emm  ng  s  Hu  d  ;  B,  /br«i- 
lio  tcabt  4  hours  a  e  f  e )  Dg  n  h  raw  b  e  fixed  d  1  pe  cent.  plaliDir 
chloride  15  parts.,  1  per  cenl.  oemic  acid  4  parts  ;  Zym.  Or.,  zjmogeD 
granuleB  nppearing  about  the  nucleus. 

arrangement.  Often  the  nias^s  are  in  actual  contact  with  the 
nucleus.  When  the  nuclei  are  broken  or  shninken,  granules  indis- 
tinguishable from  lliese  are  found  about  the  nucleus  or  opposite  the 
break.  There  seems  goofi  reason,  therefore,  to  slate  that  this  sub- 
stance is  being  given  out  by  the  nucleus.  I  cannot  satisfy  myself, 
however,  that  the  nuclear  lueinbraue  disappears  or  that  the  nucleus 
suffera  any  visible  change  in  the  process.  Fig.  10,  A  (No.  20  of 
table),  ebons  aggrogalions  which  arc  decidedly  more  definite.  Figs. 
11,  A  and  B  (Nos.  f*  and  21  of  table),'*  exhibit  some  variations  in 
the  form  of  these  mas.^".  All  the  figures  thus  far  referred  to  are 
"Tables  I  ami  II  follow  ai  end  of  paper. 
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of  the  anlerior  cells.  In  the  oolumn  of  the  table  devoted  to  these 
cells,  wherever  "  small  graaules  id  masses  "  are  menlioned,  refer- 
ence is  made  to  the  substance  here  spoken  of.  It  will  be  observed 
from  this  column  also  that  in  all  fixatJons,  except  those  which 
blacken  the  cell  contents,  the  granules  are  yellowish  or  brownish 
even  after  staining.  With  the  osmlc  fixations  they  are  always 
black.  After  such  fixations  they  lake  the  sluns  used.  The  median 
cells  have  not,  up  to  sixteen  hours  after  feeding,  undergone  visible 
change. 


^S:^^ 


1^ 


F  g  11  — Ce  B  X  600  from  an  erlo  port  on  of  m  d  gn  of  Force  o 
teaber  :  A,  8  houra  after  feeding  :  3,  18  hours  after  feeding,  both  fixed 
in  I  per  cent,  platinic  chloride  15  parig,  1  per  cent,  osmlc  acid  4  paru. 
Aib.  Or.,  albumose  granules ;  Zffm,  Or.,  zymogen  granules. 
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on  the  effects  of  different  killing  fluids  on  proteid  bodies  enable  us 
to  decide  this  question  with  a  high  degree  of  probability.  He 
daases  albumoses  among  the  '' Granulabildner" — that  is  to  say, 
they  are  precipitated  in  the  form  of  granules  insoluble  in  water  by 
tannin,  chromic  acid,  sublimate,  platinic-chloride,  formal- 
dehyde, osmic-acetic,  Flemming's  and  Hermann's  mixtures;  and 
they  are  precipitated  in  the  form  of  granules  soluble  in  water  by 
alcohol,  acetone,  picric  acid,  picric  acid -alcohol,  picric-sulphuric 
add  (^he.  eit,,  p.  33).  The  fixation  method  of  determining  the 
presence  of  albumose  would  then  be:  (a)  Precipitation  with  some 
one  of  each  of  the  two  classes  of  fixatives  (Fischer  reoonmiends 
osmic-acetic  and  Hermann's  for  the  first,  and  alcohol  and  picric 
acid  for  the  second);  (6)  washing  both  in  water;  (c)  staining 
with  some  dye  which  has  a  strong  affinity  for  albumosie  (Fischer 
recommends  Altmann's  acid-fuchsine-picric-alcohol).  If  albu- 
mose is  present  it  will  be  found  in  the  first  case,  and  will  be  washed 
out  in  the  second.  Figs.  1  and  2,  Plate  XVI,  are  from  the  same 
r^on  of  two  intestines  fixed  twenty-four  hours  after  feeding,  the 
former  in  Hermann's  fluid,  the  latter  in  alcohol;  both  were  washed 
a  long  time  in  water  (the  former  twenty-four  hours,  the  latter 
fifteen) ;  they  were  carried  through  the  same  reagents  together,  and 
finally  stained  in  precisely  the  same  manner,  namely,  in  15  per 
cent,  acid-fuchsine  in  aniline  water  for  five  minutes  at  54°  C, 
then  differentiated  in  picric-alcohol.  (The  effect  of  the  picric- 
alcohol  cannot  be  shown  in  the  figure.)  Figs.  3  and  4,  Plate 
XVI,  are  from  intestines  treated  as  above  after  fifty  hours  from 
time  of  feeding. 

In  order  to  test  Fischer's  results  more  fully,  I  have  performed  a 
number  of  experiments  similar  to  his  on  proteids  obtained  directly 
from  Griibler's  Laboratorium  in  Dresden.  A  summary  of  these 
experiments  is  given  in  Table  II.  It  will  be  seen  that  my  results 
confirm  Fischer's  in  most  respects  essential  to  the  precipitation  of 
albumose.  There  is  but  one  noteworthy  difference,  namely,  that 
whereas  Fischer  obtained  from  Griibler's  hemialbumose  (prot- 
albumose)  a  granular  precipitate  essentially  like  that  from  deutero- 
albumose,  I  find  only  coagulum  by  HgCl,." 

Peptone  (depur.  sice,  aus  Fibrine,  Grubler)  seems  to  be  a  mix- 
ture of  albumoses  and  tnie  peptones.     It  is  altogether  likely  that 

"  Several  other  fluids  gave  the  same. 
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aucli  a  mixture  occura  in  the  cells  during  abeorption.  I  was  unable 
to  get  a  precipitate  of  the  true  peptones,  after  the  removal  of  albu- 
moses  by  (NH^)^,,  even  by  the  strongest  fluids  (HgCl,,  Flem- 
misg'a  fluid,  1  per  cent,  chromic  acid),  which  also  is  in  agreement 
with  Fischer.  We  may  safely  conclude  that  the  large  granules 
above  mentioned  conlain  albumose,  and  as  subh  they  will  be  dmg- 
nated  hereafter." 

The  exact  nature  of  the  finely  granular  substance,  previously 
mentioned  as  coming  from  the  nucleus,  may  now  be  conudered. 
The  very  strong  evidence  that  it  is  derived  from  the  nucleus,  and 
the  fact  that  it  is  associated  with  albumoee  granules  in  the  cell,  both 
speak  for  a  substance  elaborated  for  the  purpose  of  acting  on  the 
food.  ¥^g,  14,  sixteen  hours  after  feeding,  from  a  fresh  intestine 
stained  fifteen  minutes  in  dilute  Bismarck- brown,  shows  masses  of 
granules  about  the  nucleus.  The  appearance  is  strongly  suggestive 
of  zjrmt^enesia  (see  figs.  20  and  21).  Granules  are  very  often 
seen  about  the  nucleus  in  fresh  intestines  not  previously  stained, 
such  as  in  fig.  14,  and  are  not  therefore  to  be  ascribed  to  the  effect  of 
the  fluid  used.  Since  proteids  can  enter  the  cell  only  in  the  fonn 
of  solutions,  we  can  scarcely  suppose  that  we  are  dealing  with  any 
stage  of  the  food.  If  we  may  speak  of  the  substance  tentatively 
as  zymogen,  what  further  evidence  have  we  that  it  is  desdned  for 
ferment  action  ?  When  the  lumen  of  the  intestine  contiuus  secre- 
tion  from  the  hepatopancreas,  as  is  always  the  case  when  this  body 
appears  in  the  cells  in  large  quantity,  it  is  diflicult  to  be  certain 
whether  or  not  these  granules  are  poured  out  to  mix  with  the  secre- 


1902.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  317 

in  the  lumen,  I  would  not  go  so  far  as  to  say  that  it  may  not  escape 
from  the  cell.  The  structure  of  the  cell  plainly  admits  this  possi- 
bility. All  we  can  say  at  present  is  that  where  we  might  expect 
evidence  of  its  passage  into  the  lumen,  no  evidence  is  obtained. 

To  sum  up  the  evidence  thus  far :  The  granules  as  such  come 
from  the  nucleus;  they  are  associated  with  food  (albumose)  in  the 
cytoplasm;  they  stain  only  with  difficulty;  finally,  there  is  no  clear 
evidence  that  they  escape  from  the  cell.      All  these  indicate  an 
intracellular  ferment.     If  it  is  such  we  should  expect  that  it  would 
appear  in  the  cell  before  the  food    does,  or  even  before  feeding. 
Fig.   10,  Bf  four   hours   after  feeding,  contains  no  albumose;    it 
rarely  appears  in  the  cell  earlier  than  the  eighth  hour  after  feeding. 
In  the  table,  JN'o.  3  is  one  of  several  intestines  from  animals  starved 
two  weeks  and  not  fed  before  killing;  small  granules  were  found  in 
considerable  number   which   do   not   take  the  Biondi-Heidenhain 
stain.       Again,     McMurrich    reports    for    starved    specimens    of 
ArmadillidiuM  some  yellowish  granules  (which  he  regards  as  disin- 
tegration products  apparently  identical  with   these).     Finally,    if 
it  is  an  intracellular  ferment  it  should  be  found  in  all  absorbing 
cells.     The  definite  aggregations  of  granules  which  are  found  in 
the  anterior  cells  are  seldom  met  with  in  the  cells  of  the  median 
part.     However,  No.  44  of  the  table,  killed  in  sublimate,  stained 
in    Biondi-Heidenhain,    exhibited   in    these   cells   **  small   poorly 
staining  granules  on  the  coelomic  side'*    (also   Nos.  13  and  18). 
In  neither  of  these  cases  are  the  granules  in  masses;  they  are  scat- 
tered all  through  the  coelomic  end  of  the  cell.     While,  therefore, 
the  granules  are  abundant  and  definitely  aggregated  in  all  stages 
of  absorption  only  in  the  anterior  cells  (see  Table  I),  they  do  occur 
in  all  absorbing  cells.     There  is  evidence,  which  I  shall  consider 
presently,  that  some  of  the  small  granules  of  feeble  staining  capacity 
may  represent  a  stage  in  the  transformation  of  the  food  itself. 

From  eight  hours  onward  to  one  hundred  and  twenty  hours  after 
feeding,  albumose  granules  may  be  found  in  greater  or  less  quantity 
in  all  the  cells.  The  amount  met  with  in  any  particular  cell  will 
depend  upon  the  accidents  of  its  formation  in  the  lumen.  The 
course  it  takes,  once  in  the  cell,  seems  to  have  no  distinct  reference 
to  the  organization  of  the  cell,  except  so  far  as  that  may  influence 
it  mechanically.  Fig.  2,  Plate  XVI,  twenty -four  hours,  and  Fig.  9, 
fresh,  show  the  granules  arranged  in  rows,  following  in  a  general 
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way  the  course  of  the  fibres.  la  these  cases  the  albumoee  b  plfunly 
not  influenoid  by  the  aucleua.  If  abeorplion  goes  on  continually 
for  »)me  lime  a  mass  of  granules  will  be  found  after  fixing,  on  the 
Goelomic  side  of  the  nucleus  (Figs.  12,  sixteen  hours,  and  4, 
Plate  XVI,  fifty  hours). 


■kr  f 
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in  figs.  8  and  9,  Plate  XVI,  and  in  many  other  cells  of  the  same 
intestine,  measure  from  .  5/i  to  2/jt ;  they  were  precipitated  with  picro- 
acetic."  The  granules  in  fig.  12  and  several  other  cells  of  the 
same  intestine  measure  from  ,5fi  to  l.S/i;  they  were  precipitated 
with  Hermann's  fiuid.  It  is  not  important  to  attempt  an  exact 
determination  of  the  strength  in  which  the  albumose  may  exist  in 
the  cells;  but  the  above  figures  indicate  that  it  may  be  as  strong  as 
a  10  per  cent,  solution,  making  allowance  for  the  fact  that  Fischer's 
measurements  were  made  for  pure  solutions,  whereas  in  the  cells 
they  are  of  course  mixed  with  other  interalveolar  substances. 
Fischer  notes  that  albumose  in  mixture  with  an  albumen  precipi- 
tates larger  granules  than  from  pure  solutions.  He  also  observes 
that  precipitated  from  such  mixtures  they  are  not  uniformly  dis- 
tributed through  the  coagulum  of  the  albumen,  but  are  collected 
mto  small  and  large  nests  (**  Anhaufung  in  Nestem  ").  Figs.  8 
and  9,  Plate  XVI,  and  others  show  this  arrangement. 


^ 
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Fig.  13. — Granules  of  Peptone  (depur.  bIcc.  aus  Fibrine),  (Grubler)  x 
925.  A,  2.5  per  cent. ;  B,  5  per  cent.  Bolution  precipitated  on  cover-glasses 
by  Chromic  acid  (1  per  cent.),  stained  in  Iron-Hfematozylln.  See  Table 
II.  Xos.  (5)  and  (6). 

The  occurrence  of  little  spaces  about  each  granule  of  albumose 
in  a  coagulum  of  albumen,  which  Fischer  has  figured  (/.  c.  Taf., 
figs.  2,  3,  4),  Is  confirmed  also  by  my  figs.  6,  8  and  9,  Plate  XVI. 
This  fact  enables  one  to  determine  with  clearness  the  relation  of  the 
granule  to  the  alveolar  structure  of  the  cytoplasm.  Thas,  if  the 
granule  were  precipitated  within  the  alveole,  and  the  structure  were 


"Picro  acetic  is  said  by  Fischer  to  precipitate  albumose  in  a  soluble 
form.  I  find  this  to  be  true  if  the  fixation  is  followed  by  washing  with 
water,  but  if  followed  with  70  per  cent,  alcohol  the  granules  are  not 
dissolved  in  this  or  subsequent  fluids.  The  same  is  true  of  picrosul- 
phuric. 
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not  defitrojed  by  the  tixalion,  the  ttpace  Rhoul<t  correspond  to  the 
n^ghboring  alveoleo  in  foxe^i.  e.,  in  mich  cellii  ao  that  reprenented 
in  fig.  6,  where  the  alveoles  are  no  evident,  the  granule  would  be 
plainly  Been  encaned  by  the  alveolar  wall.  Such  an  appearance  is 
Reldom  met  with — indeed,  the  granule  ia  often  larger  than  the  alveole 
(figd.  9,  11,  B,  9,  Plate  XVI).  Again,  in  favorable  phicee  (fige.  6, 
8,  Plate  XVI),  the  alveolar  walls  can  be  seen  intersecting  the  ^ce 
about  the  granule."  The  space  does  not  correspond,  therefore,  to  an 
alveole,  but  represents  the  area  in  the  interalveolar  aubatance  influ- 
enced by  the  killing  fluid  to  form  a  single  granule.  It  appears, 
therefore,  that  the  soluble  food  is  independent  of  the  cytoplasmic 
structure. 


Fig.  14. — Outline  dnwiag  (with  camera  X  DO)  of  an  optical  section  of 
anterior  cells,  "mid-gat"  of  OnueiM  aullut,  fed  with  raw  beef;  intn- 
tine  mounted  in  bloo3  and  stained  IB  minutes  in  dilule  BwmaTck  brown 
(] :  20,000)  16  hra.  aRer  feeding.  The  granuleti  about  the  nncleua  talie 
the  stain  and  appear  to  be  coming  ft'om  the  uucleuB.  Tbii  is  precisely 
the  appearance  of  Eymogenesls  in  the  hepatopancreas  when  treated  la 
the  same  manner  (figs.  20  and  21). 
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aooording  to  Neumeister's  (27)  scheme,  the  first  bodies  chemically 
recognizable  in  the  tryptic  digestion  of  proteids  are  deutero-albu- 
moses.    Now,  deutero-albumoses ,  according  to  Fischer  and  this  study, 
behave  as  we  have  described  under  the  general  name  albumose  (see 
p.  315).     If  granules  appear  before  albumose  is  formed,  therefore, 
it  is  not  probable  that  they  represent  food.     May  those  in  question, 
however,  not   be  albumose  in  a  weaker  solution,  seeing  that  the 
size  of  the  granules  depends  upon  the  strength  of  the  solution  ?     In 
answer  to  this  question  two  facts  may  be  mentioned :  (a)  whereas 
albumose  granules  take   stains  readily,  these  granules  stain  with 
difiiculty;  (6)  where  only  a  small  number  of  albumose  granules 
are  present  they  are  usually  very  much  larger  than  these  (figs.  8 
and  9,  Plate  XVI).     If,  then,  any  of  the  granules  designated  as 
''small   and   poor-staining''   (*e  Table  I)  are   food,  they  must 
represent   a  stage  following   albumose.       Fischer   has  found   the 
true  peptone  (in  Kiihne's  sense)  very  difiicult  to  precipitate,  and 
I  have   been   unable   to  get  any  precipitate   at  all    with  killing 
fluids  from  the  filtrate  after  treating  Griibler's  preparations  of  albu- 
moses  wdth  (NH^),S04.     If  the  true  peptone  were  precipitated  in  the 
eellf  the  granules  would  in  all  probability  be  very  small,  and  Fischer 
finds  them  also  very  difficult  to  stain  (wenig  tinctionsfiihig).     Both 
these  properties  are  exhibited  by  the  granules  in  question.     It  is 
possible,    therefore,   that  some  of  the  small    non-stained    granules 
occurring  with  the  albumose,  or  after  albumose  may  be  expected  to 
have  been  formed,  are  true  i^eptone.     Granting  this,  however,  we 
should  still  have  to  account  for  a,   the  appearance  of  the  granules 
of  this  description  in  the  starving  cells,  and  b,  the  origin  of  many 
granules  found  in  the  living  cells  and  in  the  fixed  material  imme- 
diately about  the  nucleus.     The  ferment  hypothesis  is  still  necessary' 
to  account  for  both  these  facts. 

The  attention  of  the  reader  will  have  been  arrested  by  the  densely 
staining  mass  represented  in  figs.  6  (text)  and  8,  Plate  XVI,  lying 
on  the  luminal  side  of  the  nucleus  and  extending  toward  the  lumen. 
It  will  be  seen  to  consist  of  densely  staining  strands  (fig.  8),  matted 


i 


Hofpe-Seyler  (25)  found  ihe action  of  the  "liver"  ferment  of  the  cray- 
fish Antaeus  fiutiatilis  to  be  pancreatic  and  not  peptic,  although  the 
reaction  was  slightly  acid.  Krukenburg  (26)  has  shown  the  same  to  be 
true  also  of  several  Brachyura.  Finally,  the  general  adoption  of  the 
name  hepatopancreas  for  the  digestive  gland  ot  the  Arthropoda  was  in 
recognition  of  the  pancreatic  nature  of  its  secretion. 
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together  and  enclodng  some  albumoee  granules.  In  fig.  6  it  oon- 
fosts,  tor  the  naost  part,  of  a  honu^neoua  deeply  staining  maaa 
enclosing  a  few  granulee.  For  a  time  I  r^arded  these  maesea  as 
the  food,  and  the  strands  stretching  toward  the  lumen  as  direct 
evidence  that  substances  were  being  taken  up  by  the  nncletu. 
In  such  cases  as  that  shown  in  fig.  8,  Plate  XVI,  which  are 
numerous  with  various  fixations,  there  seemed  to  be  good  reason 
for  thinking  that  the  substance  of  this  mass  is  passiDg  into  or 
from  a  granular  form,  under  the  influence  of  the  nucleus. 
Where,  as  in  this  cell,  the  nucleus  lies  far  out  in  the  ccelomio 
end,  the  mass  seemed  to  be  crowding  it  in  that  direction.  A 
number  of  considerations  have  led  me  to  abandon  this  view.  In 
the  first  place,  it  was  evident  from  Fischer's  results  that  the  food, 
when  it  enters  the  cell,  ought  to  appear,  according  to  Xeumeister's 
scheme,  in  the  form  of  granules,  not  as  a  heterogeneous  mass; 
secondly,  when  the  origin  of  the  fine  granules  was  traced  to  the 
nucleus,  auother  constituent  of  the  mass  was  accounted  for;  tUrdly, 
when  the  alveolar  structure  was  made  out  with  certainty,  the 
homogeneous  constituent  was  seen  to  be  Inleralveolar  in  poeition. 
In  such  cases  as  fig.  6,  where  the  alveoles  are  particularly  distinct, 
the  strands  are  nut  to  be  distinguished  from  the  fibres  except  by  their 
extent.  Not  until  tbe  injection  experiments,  mentioned  on  p.  306, 
were  tried  was  it  possible  to  account  for  the  position  of  the  mass 
with  reference  to  the  nucleus.  Fig.  8,  Plate  XVI,  is  from  an  in- 
testine killed  in  Ihe  ordinary  way  by  penetration  from  the  coelomic 
side ;  fig.  7,  A,  is  from  one  which  was  injected  with  the  killing  fluid. 
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18  tliat  it  occurs  with  clearness  only  in,  the  elongated  cells,  whose  free 
ends  are  unprotected  by  a  layer  of  muscle.  We  must  conclude, 
therefore,  that  what  in  the  first  instance  appeared  to  be  so  clear  a 
case  of  cellular  individuality  in  absorption,  turns  out  to  be  only  an 
artificial  massing  together  of  several  of  the  cell  constituents. 

To  return  to  the  albumose,  we  have  seen  that  it  accumulates  on 
the  coelomic  side  of  the  cell.  It  may  be  in  contact  with  the  base- 
ment membrane,  and  practically  fill  the  whole  ccelomic  end.  The 
next  subject  to  consider  is  its  fate.  It  has  long  been  known  for 
mammals  that  neither  albumose  nor  peptone  occurs  in  the  circu- 
lation; in  other  words,  the  peptone  is  changed  back  to  proteid 
before  it  reaches  the  blood  stream.  We  might  expect  that  such 
would  be  the  case  here  also.  The  morphological  support  for  this  view 
is  positive,  so  far  as  it  goes.  In  extracting  and  fixing  intestines 
some  of  the  ccelomic  fluid  is  invariably  found  precipitated  on  the 
outer  surface ;  and  in  studying  whole  intestines,  I  have  had  occasion 
to  precipitate  large  quantities  of  the  ccelomic  fluid  on  the  slide: 
in  no  case  have  I  seen  albiunose  granules  in  the  coagulum. 

In  several  intestines  the  ccelomic  end  of  the  median  cells  was  filled 
with  a  precipitate  which  might  be  described  as  mottled  in  appear- 
ance. There  were  no  definite  granules  (Table  I,  Nos.  31  and  45), 
nor  could  the  formation  be  described  as  a  coagulum.  Inasmuch  as 
both  these  cases  occur  a  considerable  time  after  feeding,  forty-two 
and  one  hundred  and  twenty  hours  respectively,  we  may  suppose  that 
the  stage  of  the  food  represented  is  beyond  albumose.  Whether, 
however,  the  mottled  precipitate  is  an  imperfect  granule  formation, 
and  this,  instead  of  the  small  non- staining  granules,  represents  the 
true  peptone,  or  represents  an  intermediate  stage  in  the  inverse 
process  toward  albumen,  I  cannot  say.  In  either  case  we  would 
have  good  evidence  that  the  food  undergoes  some  change  inside  the 
cell.  The  intracellular  ferment  or  ferments  (for  the  zymogen  gran- 
ules may  be  of  a  complex  nature)  may  be  concerned  in  this  change, 
in  which  case  its  association  with  albumose  granules  would  be  ex- 
plained. 

VI.     FUXCTION   OF   THE   TyPHLOSOLE. 

We  may  properly  discuss  here  the  function  of  the  infolded  groove 
of  celLs  which  has  been  spoken  of  as  typhlosole.  The  first  mention 
of  this  structure  which  I  have  found  in  the  literature  is  by  Brand 
and  Ratzeburg  (28),  where  it  is  spoken  of  as  a  '*  furche  "in  which 
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the  anterior  part  of  the  heart  lies.  LeiebouUet  (loe.  eit.)  described 
it  as  well  as  could  be  expected  with  the  magnifying  powers  at  hia 
command,  and  recognized  that  it  must  be  of  some  considerable  ag- 
nificance  in  the  function  of  the  intestine.  He  says:  "On  ne 
saurait  admettre  que  lea  rigoles  soient  deslin^es  a  augmenter 
I'ampleur  de  I'intestine;  leur  ^troiteness  et  leur  ^tendue  limits 
semblent  contraires  a  cette  opinion.  Je  ne  crois  pas  qu'on  piusae 
lea  regarder  comme  des  oi^nes  particuliers  de  secretion  ou  d'ab- 
aorption"  (foe.  cii.,  p.  91). 

"  Le  seul  usage  probable  de  ces  rigoles  me  parait  etre  de  recevoir 
une  portion  de  la  bile  pour  la  conduire  dans  h  milieu  de  rint«etine, 
afin  que  ce  liquide  se  trouve  repartir  d'une  manitre  plus  unifbrme 
dans  toute  IVtendue  du  ventricule  chylifique.  En  effet  quoique  lea 
rigoles  ne  se  continuent  pas  directment  avec  les  deux  embouchures 
des  utricules  biliaires  cependant  on  comprend  que  dans  les  mouve- 
ments  de  contraclion  de  I'estomac,  une  partie  de  la  bile  puisse 
s*6couler  par  ce^  canaux.  On  remarquera  d'ailleurs  que  le  ventri- 
cule chylifique  est  presque  toujours  entibremi^nt  rempli  d' aliments, 
«n  sorte  que  la  bile  pent  ^prouver  de  la  difficult^  a  se  part«r  jusqu' 
a  I'extr6mit6  de  ce  long  boyau  "  (p.  92). 

Ide  Bays:  "  Nous  n'avons  recueille  aucune  donn^  positive  au 
sujet  de  la  fouction  de  la  bande  dorsale.  On  peut  dire  sans  h^r^e 
que  cette  production  nugniente  la  surface  d'absorption  de  I'intestine; 
nous  avons  constats  en  effet,  que  les  aliments  au  moins  la  partie  la 
mieux  trituree  p^n^trant  dans   les  deux   rainures  qui  longent  la 
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fyphlosole  greatly  ruptured  (figs.  4,  B,  and  Plate  XVI,  fig.  9).  As 
will  be  seen  from  the  same  figures,  the  killing  fluids  act  most  power- 
fully on  the  intumed  cells,  just  where  the  two  streams  of  fluid,  sep- 
arated by  the  descending  strip  of  muscle,  are  somewhat  concentrated 
in  their  action.  Often  with  sublimate-acetic  and  other  very  powerful 
reagents  the  upturned  cells  present  horizontal  ' '  streams ' '  of  coagu- 
lated substance,  which  seems  to  indicate  a  movement  of  the  cell  con- 
tents toward  the  outside  groove.  I  mention  these  artifacts  because  I 
was  led  by  them  at  first  to  ascribe  a  special  absorbing  function  to 
these  cells. 

Fig.  9,  Plate  XVI,  represents  albimiose  granules  fixed  in  the  course 
of  passing  through  the  cells  of  the  typhlosole.  We  have  then  direct 
evidence  that  these  cells  share  the  functions  of  the  others  in  the 
anterior  end  of  the  intestine,  and  confirmation  of  the  view,  expressed 
explicitly  by  Ide  and  implicitly  by  Conklin,  that  the  infolding  is 
'  for  the  purpose  of  increasing  the  absorbing  surface.  The  quantity 
of  both  kinds  of  granules,  however,  is  small  as  compared  with  that 
found  in  other  cells.  This  may  be  due  to  the  fact  that  in  artificially 
fed  animals  the  intestine  was  not  gorged  to  the  same  degree  of  full- 
ness which  is  common  in  the  natural  conditions.  On  the  other 
hand,  the  fact  that  liquid  food  or  secretion,  or  both,  are  often 
found  in  the  grooves  of  the  typhlosole  in  such  intestines  would 
indicate  that  these  are  not  so  highy  specialized  in  these  functions  as 
the  others,  and  would  lend  weight  to  the  view  expressed  by  Lere- 
boullet  that  the  furrows  pro\4de  a  means  for  the  more  ready  passage 
of  the  secretion  to  the  middle  of  the  intestine,  insuring  thereby  a 
more  uniform  mixture  of  the  food  and  secretion.  The  direct  evi- 
dence (exhibited  in  Table  I)  that  the  secretion  is  being  poured  into 
the  intestine  as  long  as  forty-eight  hours  after  feeding,  and  the  facts, 
further:  that  under  natural  conditions  the  anterior  end  is  often 
clogged  up  wnth  bits  of  dry  food ;  that  in  a  freshly  dissected  animal 
whose  intestine  is  full,  the  inner  grooves  are  seen  to  stand  up  above 
the  surface  of  the  remainder  of  the  intestinal  wall,  as  if  filled  with 
something — plainly  not  solid  food;  that  the  character  of  the  food, 
consisting  as  it  does  of  substances  often  very  difiicult  of  penetration 
by  the  digestive  fluids,  requires  the  most  thorough  distribution  of  the 
secretion  (which  could  scarcely  be  insured  at  the  time  of  entering 
the  intestine) ;  and,  finally,  that  the  form  of  the  typhlosole,  narrow 
m  front  and  widening  behind,  so  that  the  grooves  may  permit  the 


826  PBOCEEDINOB  OF  THE  ACADBHY  OF  [May, 

escape  of  the  fluid  secretion  all  along  the  line,  and  mwt  do  so  at 
the  extreme  posterior  end  (figs.  3,  4),  is  such  as  the  dietribulion  of 
the  eecretion  would  require — all  these  considerations  seem  to  the 
writer  to  constitute  a  strung  chain  of  evidence  that  Lereboullet's 
view  is  the  correct  one,  namely,  that  it  is  the  primary  purpose  of  this 
structure  to  distribute  the  secretion.  That  it  did  not  develop  on  the 
ventral  side  in  direct  connection  with  the  opening  of  the  glands,  in- 
stead of  on  the  dorsal  side,  is  remarkable.  Certainly,  this  would 
seem  to  be  the  more  natural  position  for  a  structure  concerned  in 
the  distribution  of  a  secretion  which  enters  on  the  ventral  side; 
because  it  would  be  the  more  certain  of  finding  its  way  into  the 
channels  if  they  occurred  on  this  side.  "  Nevertheless,"  as  Lere- 
bouUet  says,  "  one  can  understand  that  in  the  movements  of  coo* 
traction  of  the  stomach  a  part  of  the  secretion  (bile)  may  flow  by 
these  canals." 

Vn,  Absohption  of  Caebohydrates. 
This  class  of  food  substances  ia  not  at  all  favorable  for  a  study  of 
absorption  by  morphological  methods.  It  is  evident  that  none  of 
the  reagents  ordinarily  employed  as  fixatives  act  on  carbohydrates 
in  solution  so  as  to  n.nder  them  visible  to  the  microscope.  A 
word  on  the  digestion  of  starches,  however,  may  not  be  without 
interest  in  this  connection.  Huet  has  found  that  the  salivary  glands 
(which  Ide  calls  cutaneous  glands)  of  Zajtm  produce  diastase ,  and 
it  b  evidently  to  the  secretion  of  this  organ  rather  than  to  that 
of  Ihe   hei 111 lo pancreas  ihiit  he  would  a.-«ri!)c  thi:  diLu-latic  action 


1902.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  327 

ieactioQ£  for  deztroee  were  obtained  in  &  number  of  caaeH.  luaa* 
nnich  fta  an  effort  was  being  made  at  the  time  to  locate  the  dextrose 
in  the  cells,  the  other  ordinary  teste  which  require  an  alkali  and 
heat  were  of  seceaBity  excluded.  However,  the  reaction  waa  con- 
trolled by  trying  intestines  from  animals  known  not  to  have  eaten 
etarch;  and  no  indication  of  dextrose  was  obtained.  Intestines 
were  tested  again  fifty  hours  ofler  feeding;  and  good  indications 
vere  obtained. 

Intestines  like  the  above  were  test«d  also  with  iodine  both  twenty- 
four  and  fifty  hours  after  feeding.  In  several  cases  the  median 
arched  cells  gave  a  "  port-wine"  color  at  their  free  ends,  indicative 
of  either  dextrine  or  glycogen,  with  the  presumption  in  favor  of 
^ycogen. 

VIII.    Absoeptiom  of  Fats. 

In  studying  the  absorption  of  fata  the  same  feeding  methods  have 
been  followed  as  for  the  absorption  of  proteids.  AnimiLlH  were 
isolated  and  Btar\-ed  from  four  to  ten  days,  then  fed  with  butter. 


Fig.  15.— Section  involving  parts  of  twocells  x  600  from  anterior  por- 
tiOD,  "mid-gut"  a(  I^reellio  teaber,  fed  with  butter,  and  fixed  after  6  hra. 
in  1  per  cent.  Plntmic  chloride  15  pts.,  1  per  cent.  Osmic  acid  4  pts.  All 
blacK  Eranules  outside  the  nncleue  arc  (at.     F.gl.,  fat  Klobule  encased 

S  spherical   film ;    Mui.,   muscle,  circulnr   layer  iuBide,    longitudinal 
res'outiide ;  JVuc,  Diicle»s. 

beef  suet  or  olive  oil  (the  latter  mixed  with  boiled  potato,  to  enable 
IIm  animal  to  grasp  the  food  with  the  mandibles),  all  of  which  gave 
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good  reeulta.  As  might  be  expected  from  the  habits  of  land 
isopods,  not  all  of  the  fat  taken  from  a  pure  diet  of  this  kind  in 
the  course  of  ten  minutes'  continuous  feeding  is  absorbed.  Pellets 
of  waste  containing  a  large  proportion  of  fat  were  found  forty-eight 
and  seventy-five  hours  after  feeding.  But  enough  of  the  fat  is 
absorbed,  as  may  be  seen  from  the  figures,  both  to  demonstrate  the 
fat-digesi  ing  power  of  the  hepatopancreas  ferment  and  to  follow  the 
fat  through  the  absorbing  cells.  Animals  live  indefinitely  after 
eating  the  above-mentioned  foods,  and  have  been  seen  to  eat  the 
same  repeatedly. 

The  digestion  of  pure  fat,  like  that  of  pure  proteids,  is  rather  alow 
as  compared  with  the  action  in  manunals.  At  eight  hours  after 
feeding  fatty  globules  may  be  seen  in  the  epithelium  of  fresh  intes- 
tines without  the  agency  of  stains,      f^g.  15  shows  an  anterior  intes- 
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From  twelve  houts  after  feeding  onwan),  juat  as  in  the  proteid 
absorptioD,  the  food  is  usually  aggregated  mainly  on  the  ccelomic 
ndeof  thecell  (figs.  17,  16  fars.;  19, 115  hrs.),  although  as  in  figs. 
18  (50  hrs.)  and  10,  Plate  XVI,  (24  hrs.)  it  may  be  still  widely 


Fip.  17. — Sectioo  of  Ci.-H  X  800  from  median  porlion.  "mid-gul"  of 
PorteUio  leaber,  fed  wilh  butler;  intestine  fixed  after  16  lire,  as  in  flg. 
15.  All  black  Kruiiulen  outside  the  nucleus  are  fat.  Nucl..  nucleolus  : 
the  chromatin  U  preclpiiiited  in  short  radiating  strands  immediately  about 
llB  periphery. 

scattered  through  the  cell  at  a  much  later  period.  The  difference 
here  is  due  in  part  to  the  different  kinds  of  fat  used — butter  in  figs. 
15,  16  and  17,  beof  suet  in  19  and  olive  oil  in  10,  Plate  XVI— and 
in  part  to  the  difference  in  form  of  the  cells  in  anterior  (15),  in- 
termediate (16)  and  median  (18)  portions  of  the  "  mid-gut."" 

Just  as  in  the  absorption  of  prolcids,  the  passage  of  food  through 
the  median  cell  is  facililat«d  by  the  relatively  easy  exit  from  the  cell 
into  the  cielome.  while  from  the  anterior  cells  the  passage  is  hin- 
dered by  the  investing  niu.«cle  layer.  Consequently  at  any  given 
time  after  the  digested  product  has  reached  all  the  celb,  the  median 


"  The  position  of  the  fat  in  the  cell  is  not  affected  by  the  direction  of 
peoetiation  of  the  liiiling  Duid,  an  may  be  seen  from  the  fact  that  fig.  16 
u  flrom  an  inteslinc  injected  from  the  posterior  end  with  Hermann's 
Said.  There  has  been  no  movement  of  the  fat  on  account  of  penetration 
ttom  within. 
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cells  show  a  more  advanced  sta^  of  absorption.  Here  also  the 
amount  of  food  found  at  auv  given  time  in  any  particular  cell  is 
dependent  on  the  accideuts  of  [wsition,  of  form  and  of  digestive 
tiction  in  the  luuiea. 

The  relation  of  the  fat  globules  to  the  cytoplasmic  Btruclure  ia 
again  mtemlveokr  '(^gB.  18  and  19,  A"].     lu  both  these  igana 


v:-^ 
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Pig.  18.— t4«clioii  or  cell  X  800  from  median  portion,  "mid-ent"  of 
Porctllio  »naber,  fed  wilh  bullet:  intesline  flied  after  90  \\n.  Tn  Her- 
inHon's  fluid  by  iojeclion  from  the  posterior  end.  Nucleus  \a  imper- 
fectly flxed,  and  cjtoplasm  is  slichtiy  diagrammatic.  Fat  globules 
Buldom  Inside  alveoles,     ibl..  palisade  ;  intlma  lorn  olf. 

fat  globules  appear  to  have  penetrateil  the  nucleus.  Tliis  appcnr- 
anoe  is  due  in  the  former  to  uiiperfcct  tixaliou,  the  chromalm  not 
being  all  precipitated  (gee  section  on  structure  of  the  nucleus)  ;  in 
the  latter  the  globules  are  in  reality  above,  i.  e.,  at  a  higher  focus 
than  the  nucleus.     No  fat  granules  are  ever  found  in  the  nucleus. 

This  last  statement  umy  fairly  raiae  the  question  of  the  identifica- 
tion of  fat  globules.  In  sections  from  intestines  treated  with  osmic 
lu^id  and  stained  in  imn-hEematoxylin  (tig.  18)  how,  it  may  be 
asked,  are  blackened  fal  globules  lo  be  distinguished  from  stuned 
chromatin  grauules  ?  Or,  more  broadly  considered,  can  the  tat  be 
distinguished  at  all  by  color  reactions  ?    This  queatiou  is  important 
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because  upoo  ite  anawer  depeods,  largely,  the  phyuological  inter- 
pretalioD  of  the  facts  here  presented. 

Id  the  first  place,  it  should  be  said  that  the  choice  of  iron- 
htemutoxylin  stain  for  the  study  of  fat  absorption  was  for  the  sake 
of  very  decided  advantages  from  the  morphological  standpoint. 
The  demonstration  of  the  alveolar  structure  of  the  cyioplaam,  for 
example,  is  much  more  satisfactory  with  this  stain  than  with  any 
other  I  have  used.  Fat  globules  may  be  quite  clearly  distinguished 
from  other  granules,  black  after  osmic  acid  and  iron-hsematoxy- 
lin,  by  merely  desltuning  to  a  considerable  d^ree  with  the  1  per 
cent,  iron-alum  solution.  Blackened  deeply  by  osmic  acid,  they 
retain  their  color  after  other  granules  blackened  only  by  the  stun 


Fig.  10. — SectioDB  of  two  cells  X  600  from  median  portion,  "mid- 
^\  ot  PoTctllio  tcaber,  Ted  with  beef  suet ;  Intestiae  fixed  after  110  brs. 
m  Flemmiag's  fluid.  Bl.cg.,  blood  coagulum ;  Bm.,  buement  mem- 
brane ;  Leuc.,  leucocytes  containing  fat.  All  black  globules  outside  the 
QUcteuB  are  fat. 

loee  the  color.  This  is  the  case  in  fig.  18 ;  the  black  color  in  the  fat 
granules  is  due  solely  to  the  osmic  reaction. 

Secondly,  with  acid  fuchsine  stain  it  is  an  easy  matter  to  dis- 
tinguish granules  from  fat  globules.  In  fig.  10,  Plate  XYI,  they 
are  shown  retaining  the  osmic  color,  while  all  the  other  cell  parts 
are  red.  The  nuclei  which  are  not  shown  in  these  two  cells  were 
also  red.  Figs.  17  and  19  likewise  are  from  sections  stained  in 
add  fucl'^ine;  the  fat  globules  were  all  black,  the  nuclei  red.  It 
has  been  seen  (p.  315)  that  albumose  granules  take  the  acid  fuchsine 
in  aniline  water  even  after  an  osmic  fixation.  It  is  consequently 
easy  also  to  distinguish  the  fat  globules  from  albumose  granules. 
The  food  was  pure  fat  or  fat  and  carbohydrates  mainly,  and  sec- 
tSons  treated  in  the  same  manner  as  those  in  which  albumose  was 
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demonsLrated  by  this  slain  (namely,  two  to  three  minutes  in  a  7-15 
per  cent,  solution  in  aniline  waler)  always  exhibit  the  blackened 
granules  only.  In  fig,  10,  Plate  XVI,  some  small  red  granules  are 
seen  near  the  free  edge  of  the  cell ;  these  may  be  due  to  the  small 
amount  of  proteid  in  the  boiled  potato  with  which  the  olive  oil  was 
mixed,  or  may  represent  small  globules  composed  in  part  only  of  fat. 

Thirdly,  the  final  test  of  fats  is  always  the  action  of  fat  solvent 
— ether,  xylol,  benzole,  etc.  After  most  fixations,  as  is  well 
known,  fat  is  easily  dissolved  out  by  prolonged  immersion  in  xylol  or 
ether. 

Thus  the  intestine  from  an  animal  known  to  have  eaten  only  tat, 
after  a  stan'ation  of  one  week  was  fixed  aft«r  twenty-one  hours, 
first  in  1  per  cent,  platintc  chloride,  washed  in  water  and  carried 
through  the  alcohols  in  the  usual  way  to  harden,  iDslead  of  im 
bedding  at  once,  it  was  subjected  to  the  solvent  action  of  xylol  for 
forty-eight  hours.  On  sectioning  and  staining  in  acid-fuchfline  do 
blackened  globules  were  found  in  any  of  the  cells. 

But  after  osmic  acid  fixations  the  authorities  are  not  agreed  as  to 
the  solubility  of  fats  in  the  ordinary  solvents.  Heideuhain  (29) 
argued  that  certain  black  granules  in  the  absorbing  celb  of  mam- 
malian vilh  and  in  the  lymph  corpuscles  were  not  fat  because  they 
did  not  dissolve  in  xylol  and  ether,  and  on  this  fact  he  baited  cer- 
tain far-reaching  conclusions.  Altmann  (30),  however,  and  Moore 
in  Schafer's  Text-book  of  Physiology  (Vol.  I,  p.  4.58,  note  5),  stato 
that  prolonged  treatment  with  osmic  acid  tends  to  render  fat  in- 
soluble. This  I  can  confirm  from  the  following  experiment  con- 
cerning fat  globules  in  cells: 
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the  intestine  was  fixed  after  fifty  hours,  when  many  globules  are 
still  to  be  seen  in  other  slides  of  the  series. 

The  first  experiment  mentioned  above  furnishes  additional  proof 
that  the  globules  found  in  the  cells  are  fat.  Since  there  can  be  no 
question  about  the  identity  of  the  globules  in  the  second  experiment, 
it  shows  that  osmium-fixed  fat  globules  are  practically  insoluble  in 
ordinary  fat  solvents.  This  is  not  true  of  fat  outside  the  cells — 
that  is,  while  stiU  in  the  lumen. 

Sections  of  intestine  of  an  animal  fed  for  twenty  minutes  on 
butter  and  fixed  after  seventy- five  hours  in  Flemming's  fluid  with- 
out acetic  acid,  were  mounted  and  stained  in  acid-fuchsine  in  the 
usual  way.  Instead  of  mounting  in  thick  balsam,  a  large  amount 
of  oil  and  a  little  balsam  were  placed  on  the  section.  The  next 
day  the  fat,  densely  blackened  and  enclosed  by  the  epithelial  waU, 
was  seen  to  be  diffusing  out,  and  in  a  week  it  was  entirely  dis- 
solved by  the  excess  of  cedar  oil.  The  cells  of  the  epithelium, 
however,  still  contained  abundant  globules  blackened  by  the  osmic 
acid. 

That  the  globules  last  mentioned  did  not  dissolve  may  be  ex- 
plained by  supposing  the  fat  inside  the  cell  to  be  mixed  with  some 
ooagidable  substance. 

Butter  spread  on  a  cover-glass  and  treated  with  Hermann's  fluid 
for  fifteen  hours,  then  with  ether  (after  dehydration),  leaves  a 
coagulated  residue  which  retains  its  black  color  for  more  than  two 
days  in  the  solvent.  Again,  in  teasing  out  in  Hermann's  fluid  an 
intestine  which  had  been  filled  with  olive  oil,  it  was  observed  that 
the  oil,  mixed  with  the  secretion  of  the  hepatopancreas,  on  escaping 
in  the  form  of  globules,  took  a  brownish  color  at  the  periphery  and 
the  densely  black  color  within.  The  brown  color  may  have  been 
due  to  fatty  acid  or  to  a  film  of  the  coagulated  secretion. 

Finally,  as  Altmann  has  observed,  decomposition  products  or 
other  diluting  ^substances  are  probably  responsible  for  the  different 
degrees  of  intensity  with  which  the  osmium -blackening  occurs  or 
remains  after  treatment  with  solution  agents  (loc.  eit.,  p.  98).  It 
is  scarcely  possible  to  supjK)se  that  the  globules  of  fat  inside  the  ceU 
are  whollv  unmixed  with  the  albuminous  fluid  contents  of  the  cell, 
or  with  the  immediate  products  of  digestion. 

The  whole  evidence  for  fat  in  the  cells  may  be  summarized  as 
follows:  (a)  Oily  globules  are  seen  in  the  cells  of  fresh  intestines 
from  animals  fed  with  fat;  (6)  these  globules  are  dissolved  by 
xylol  after  fixation  in   PtCl4  (and  certain  other  reagents — HgCl,, 
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chromic  acid,  etc);  (a)  they  stun  densely  bhtck  after  all  oemio 
fixations;  (d)  they  retain  this  color  after  stMoing  with  add -fuchdne 
in  aniline  water,  and  are  thus  distinguished  from  albumoee  gnin- 
ules;  (e)  they  retain  the  black  color  after  iron-hnmatozylin  and 
deelmning  with  iron-alum,  and  are  thus  distinguished  from  chroma- 
tin granules,  bo  that  the  granules  inside  the  nucleus,  which  physically 
very  much  resemble  the  blackened  granules  in  such  preparations, 
aro  never  oily  in  nature — in  other  words,  the  fat  does  not  penetrate 
into  the  nucleuB  in  appreciable  quantiUes;  (/)  the  iuEolubility  of 
these  granules  in  xylol  and  ether  cannot  be  taken  as  an  indication 
that  they  are  not  composed  in  part  at  least  of  fat,  for,  as  Altmann 
observes,  the  solubility  depends  on  the  purity  of  the  fat.  Finally, 
the  insolubility  of  globules  in  such  cases  may  be  due  to  admixture 
with  some  albuminous  fluid  which  precipitates  in  the  formation  of 
the  globule  and  constitutes  its  insoluble  portion. 

Granting  now  that  the  globules  found  in  the  absorbing  cells  after 
feeding  with  pure  fata  are  really  fatty  in  nature,  it  may  be  inquired 
how  they  came  there,  whether  they  are  absorbed  as  such  or  whether 
they  were  synthesized  from  chemical  products  of  digestion.  In 
short,  for  which  theory  of  fat  absorption — the  emulsion  or  the  solu- 
tion theory — do  the  facts  apeak  ?  Without  going  into  a  history 
of  this  controverted  question  here,  it  may  be  pointed  out,  by  way  of 
introduction  to  the  interpretation  of  what  follows,  Ihat  the  morpho- 
logical evidence  is  scarcely  crucial  evidence  in  point.  For,  on  the 
one  hand,  it  is  claimed  by  the  adherents  of  the  solution  theory  that 
if  fat  globules  are  not  demonstrable  in  the  luminal  border  of  the 
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support  to  their  view ;  while  it  is  difScult  to  reeoncile  it  with  the 
emulsion  view.  Pfluger  (31)  has  used  Heidenhain's  figures  to  show 
that  fat  does  not  appear  in  the  striated  border  of  mammalian  epithelial 
cells,  and  he  declares,  quoting  Funke  (32)  and  Will  (33),  that  it  has 
never  been  so  demonstrated  except  by  Kolliker  (34),  who,  as  Pfluger 
says,  wanted  to  see  fat  particles  to  substantiate  his  theory  that  the  stride 
are  pores.  My  own  observations  on  this  point  in  the  isopods  were 
b^un  with  the  purpose,  primarily,  of  demonstrating  the  pores  in 
the  chitinous  lining  (see  p.  310).  It  was  hoped  that  if  fat  is 
absorbed  in  the  form  of  emulsion,  it  would  blacken  denselv  in  the 
intima  after  osmic  acid.  Consequently  particular  attention  has 
been  given  to  this  point.  About  twenty-five  intestines  from  ani- 
mals in  all  stages  of  digestion,  from  four  hours  to  145  hours  after 
feeding,  have  been  sectioned  and  each  one  examined  carefully  with 
this  point  in  view.  In  no  case  have  I  seen  a  single  cell  whose 
intima  contained  demonstrable  fat  globules.  (Note  that  in  fig.  10, 
Plate  XVI,  the  inlima  is  stained  with  acid-fuchsine. )  It  has  been 
previously  mentioned  that  the  globules  on  the  luminal  side  of  the 
cell  ai-e  always  small  in  size,  while  they  increase  gradually  farther 
up  the  cell.  This  is  manifestly  what  is  required  by  the  solution 
theor}%  as  has  been  recognized  by  Funke,  Will,  Altmann,  Krehl  (35), 
Pfluger  and  others.  If  fat  enters  the  cell  in  the  form  of  fatty  acid 
and  glycerine,  or  soap  and  glycerine,  and  these  are  then  synthesized 
into  neutral  fats  under  the  influence  of  the  cell,  the  neutral  fat 
would  naturally  appear  first  in  small  globules  at  the  luminal  edge, 
and  these  would  increase  in  size  or  in  number,  or  both,  the  more 
the  products  of  digestion  were  brought  under  the  s>Tithesiziug  action. 

It  cannot  be  denietl,  as  urged  by  Heidenhain  and  others, 
that  if  fat  did  enter  the  cell  in  the  form  of  a  fine  emulsion,  and 
were  then  to  fuse  into  larger  globules,  the  same  appearance  might 
be  presented;  but  there  is  no  assignable  reason  then  why  larger 
globules  are  not  formed  in  the  membrane  (intima  of  isopods)  or 
on  the  luminal  side  of  the  cell.  In  line  with  Will's  results,  it  may 
be  remarked  further  that  beef  suet  does  not  melt  at  the  temperature 
of  the  isopod  body  (about  25°  C. ),  and  cannot  therefore  be  emul- 
sified.    Hence  the  globules  in  fig,  19  must  result  from  synthesis. 

On  the  question  of  what  effects  the  reverse  action — the  synthesis 
of  the  products  of  digestion  into  neutral  fats — I  can  do  little  more 
than  conjecture  with  others.     Until  recently  no  attempt  has  been 
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made  to  seek  out  this  agency  further  than  to  ascribe  it  to  the  epithelial 
cells  (see  Moore's  review  of  the  subject  in  Schafer's  Text-book  of 
Physiology,  Vol.  I,  p.  452). 

Kecently,  however,  Kastle  and  Loevenhart  (36)  have  ahown  that 
the  fermetit  lipase  extracted  from  the  pancreas  of  the  hog  has  the 
power  of  bringing  about  the  synthesis  of  elhel-butyrate  from  ethyl- 
alcohol  and  butyric  acid — a  reaction  evidently  equivalent  to  the 
synthesis  of  palmatin  or  stearin  from  glycerine  and  palmitic  acid  or 
stearic  acid. 

In  considering  the  fate  of  albumose  in  digestion  of  protdds  (see 
p.  317),  I  have  ventured  to  ascribe  a  ferment  nature  to  certun  gnu- 
ules  derived  from  the  nucleus.  It  may  be  conjectured  that  some  of 
these  granules  represent  a  ferment  which  has  a  fat-synthedzing 
action. 

Prof.  Moore,  in  Schiifer's  Text-book  (Vol.  I,  p.  457),  says  it  is 
agreed  by  all  authors  that  "  fat  passes  from  (he  epithelium  .... 
in  the  form  of  an  emulsion,"  and  my  acquaintance  with  the  litera- 
ture confirms  this  statement.  I  have  found  nowhere  any  intimation 
that  the  fat  does  not  pass  out  of  the  cells  as  such.  Even  Levin  (37), 
who  maintains  that  the  water-soluble  products  of  fat  digestion  in  the 
dog  are  taken  up  by  the  lymph  cells  only,  and  are  by  them  conveyed 
directly  to  the  lacteals,  while  the  epithelial  cells  are  stimulated  by  the 
bile  and  pancreatic  juice  to  take  up  the  fat  itself,  leaves  the  infer- 
ence that  the  fat  reaches  the  lacteal  in  the  form  of  an  emulsion. 
The  evidence  for  this  very  general  opinion  is  plainly  that  fat  is  always 
found  in  the  form  of  globules  on  the  way  from  cell  to  lacteal,  either 


1902.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  337 

m  the  basement  membrane  by  the  osmic  reagents.  I  have  exam- 
ined carefully  all  my  preparations  with  the  hope  of  finding  some 
such  evidence,  but  have  not  found  a  single  cell  in  an  intestine 
known  to  have  contained  fat  which  presented  the  expected  appear- 
ance.. In  one  or  two  cases  where  the  animal  was  fed  with  raw  beef, 
in  which  there  may  have  been  a  slight  trace  of  fat,  the  basement 
membrane  was  found  filled  with  small  granules  which  blackened 
densely  with  osmic  fixations ;  but  as  judged  by  the  number  of  glob- 
ules in  the  cells  after  a  full  meal  of  fat,  there  were  entirely  too 
many  of  these  for  the  small  quantity  of  fat  which  it  is  possible  to 
suppose  may  have  been  contained  in  the  beef,  since  particular  care 
was  being  exercised  at  the  time  to  feed  with  lean  meat  free  from 
fat.  Moreover,  the  cells  presented  coincidentally  with  these  glob- 
ules fragmented  nuclei, — probably  a  sign  of  degeneration  (see 
p.  294). 

It  is  significant  that  while  I  was  confidently  expecting  to  find  fat 
globules  in  the  basement  membrane,  none  of  the  drawings  made  at 
that  time  and  reproduced  here  shows  blackened  globules  even  in 
con  1  act  with  the  membrane,  while  some  of  them  (fig.  18)  show  a 
gradation  in  size  downward  from  the  region  of  the  nucleus  to  the 
basement  membrane.  At  this  time — sixteen  hours  after  feeding — 
fat  was  passing  through  the  membrane,  probably  in  small  quantity 
only,  but  in  fig.  19,-4  and  By  both  from  the  same  intestine,  115 
hours  after  feeding,  it  must  have  been  passing  in  considerable  quan- 
tity. In  B  of  the  last  figure,  fat  globules  are  seen  lying  against 
the  membrane  on  the  outside  of  the  cell ;  but  here,  it  must  be  said, 
the  blood  was  precipitated  on  the  intestine  by  removing  the  dorsum 
and  fixing  the  intestine  in  situ.  Only  in  such  cases  have  I  found 
fat  globules  immediately  against  the  membrane  in  the  coagulum 
outside  the  cell.  This  coagulum  is  often  found  in  this  position  even 
on  intestines  fixed  after  removal  from  the  body.  The  morphologi- 
cal evidence,  therefore,  is  against  the  passage  of  fat  through  the 
membrane  as  Jot,  The  conclusion  must  be  that  it  is  again  split  up 
in  the  cell  and  rasynthesized  in  the  ccelomic  fluid. *^ 

The  same  figure  shows  several  leucocytes  containing  fat  globules. 
Their  position  along  the  membrane  cannot,  of  course,  be  taken 
to  indicate  a  special  agency  in  removing  the  fat  from  the  cell,  for 

**  Shortly  after  reaching  this  conclusion  I  received  Loevenhart's  (40) 
paper,  setting  forth  the  same  view  from  very  different  considerations. 

o2 
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[hey  are  plainly  subject  to  the  phj'sical  action  of  the  fixiug  fluid. 
The  fat  globules  are  inside  the  cells,  however,  and  this  must  be  J 
acoepted  as  evidence  of  their  ability  dther  lo  appropriale  fal  in  1 
their  onn  metabolisui,  or  lo  tmnsporl  it  iu  the  iQetaboliani  of  the  i 
body,  I  have  seen  nothing  which  would  enable  one  lo  decide  | 
whether  this  action  is  anabolic  or  katabolic. 


IX.     SeCRETTIOH   in   the   HEPATOrANCREAS. 

Weber  (41),  who  first  accurately  described  Ihe  hepatopancreas,  re- 
cognized in  its  walls  four  distinct  layere :  The  serous  vietnbrane  outer- 
most, the  miiKular  between  this  and  the  fioMmeiif  Tnemftraitt,  and 
finally  the  epUhfUal  Invi^r,      While  il  is  tlio  l.a=t  unincd  only  with    , 


y  SyiU. 


Fit;.  20. — Section  of  a  ainglo  tube  of  the  hepaiopancreM  of  J^rerlUo 
Mabcr  X  ISO.  showing  discharge  of  secretion  by  fragmentation  and  by 
niptnre  of  tlic  cell  membrane.  Frag.,  fragments  of  cell  passing  into  the  , 
lumen  :  Mtym.,  matnre  zymogen  passing  into  tbe  lumen  by  rupture  of 
the  cell  membrane  ;  T.tym.,  zymogen  in  a  young  secreting  cell ;  Zgm'g., 
zymogenesis  in  a  young  cell ;  ifue.,  nucleus  of  n  mulurc  cell. 

which  we  are  specially  concerned  here,  it  may  be  mentioned  in  posc- 
ing  that  Wel>er's  explanation  of  the  form  of  the  tubes  by  the 
arrangement  of  the  muscles  is  iinpoKant  as  bearing  on  the  dis- 
cbarge uf  the  secretion  iuU)  the  intestine  (fig.  1).  lie  shoira  !n 
his  figure  that  the  spiral  twisl  which  the  tube  appears  to  liave 
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undergone  is  due  to  the  collection  of  muscle  fibres  into  a  more  or 
leaa  dietinct  baud  which  takes  a  spiral  course.  Maaifestl;  the  peris- 
taltic wave,  beginning  at  the  distal  end  and  proceeding  with  greatest 
vigor  along  this  band,  will  be  more  effective  for  produmg  a  uni- 
form and  coustant  motion  of  the  fluid  contents  than  would  the 
Bucceasive  contracdons  of  many  separate  bands 

The  epithelium  in  the  average  physiological  condition  is  com- 
posed, morphologically  speaking,  of  two  kinds  of  cells,  namely,  tall 
conical  cells  which  project  well   mto  the  lumen   (often,    mdeed, 


Plg.*21. — Section  of  wngle  tube  of  the  hepatopaocreas  of  PoretUio 
teaber  X  120,  Bhowmg  diBcliBrze  of  secretioa  by  fragmentation  of  the 
cell*.     The  cell  a  is  repreaeDlLd  with  higher  magniflcaliOD  m  fig  23. 

almost  meeting  each  other  so  as  to  obliterate  the  lumen)  and, 
between  these,  lower  celts  Vkhich  project  lesa — often  not  at  all  (fig. 
20).  At  both  extreme  ends  of  the  tube  the  two  forms  of  cells 
merge  into  one  another  and  thereb}  constitute  a  uniform  epithelium 
which,  at  the  distal  end  terminates  in  a  protiferatmg  mass  of 
indifferent  cella,  and  at  the  proximal  passes  o\er  into  the 
epithelium  lining  the  gnnding  stomach  The  cells  of  the  hepalo- 
pancreas  reveal  a  groimd  structure  in  some  points  like  that  of  the 
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intestinal  cellB  Examined  fresh  large  oilj  looking  globules  are 
alwaye  to  be  found  in  the  projecting  celk  which  after  most  fixa- 
tions  are  represented  by  mere  vacuoles  These  increase  in  size 
from  the  bate  toward  the  apex  and  often  quite  completely  occupy 
the  apical  end  displacing  the  ground  structure  itself  (Gg.  22). 
Between  the  vacuoles  in  well  fixed  cells  are  to  be  seen  small  alve- 
oles which  if  the  vacuoles  be  large  and  close  together  are  more  or 
leas  distorted  by  the  pressure  Between  the  alveoles  and  oovering 
them  often  so  densely  as  to  obscure  them  are  tmy  granules  repre- 
senting interalveolar  substance  and  alveolar  conlenls      After  some 
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Each  secreting  cell  has  one  or  two,  rarely  three,  nucleL  When 
there  are  two,  which  is  by  far  the  moat  common  number,  they  are 
most  often  abreast  of  each  other,  at  the  same  height  from  the  base 
and  at  equal  dietancea  from  the  lateral  walls  (fig.  23).     The  form 


e  coH.  X  600.  ot  the  hepatopancresB  of 

..__ ,  .    .^  _' filled  with  zymogen.    The  eradatiOD  in 

du  of  the  granulcB  from  base  to  apex  of  the  cell  Is  well  seen  here. 
"■    ''       "'  '"  "  '"      """ n  spaceabout  each  of  the  Urger 

of  the  nuclei  in  the  freah  condition  is  ellipsoidal  or  spherical. 
After  several  fixalious  it  may  present  processes  of  various  size  and 
extent,  but  these  again  are  to  be  a.'^cribed  to  the  unilateral  penetra- 
tion of  the  fluids  (p.  305)." 

"Prenanl  (42)  Las  mentioneJ  such  jjroceBwa  toward  the  base  of  the 
cell  as  occurring  alter  Flemming's  llxatton,  and  has  Interpreted  them  as 
analogous  to  those  wbicti  wercdescHbedbyCsnklln  in  the  Intestinal  cells; 
also  to  those  described  by  Korschclt  lor  the  nuclei  of  silk  glands  of  the 
Lepidoptera  and  of  Ibe  ejrg  cells  of  Dyti»eu».  The  fact  that  the  pro- 
cesses are  turned  toward  the  source  of  nourishment  and  opposite  the 
direction  of  penetration  lends  some  probability  to  Prenant's  view, 
whereas,  in  line  with  tbc  results  obtained  by  Injection  into  the  lumen  of 
the  intestine,  one  would  expect  the  processes  in  this  case  to  extend 
toward  the  lumen  if  caused  artificially.  In  the  absence  of  positive  evi- 
dence from  tbeespt-nmentof  injecting  into  the  lumen  of  the  hepalopan- 
creas,  which  is  very  difficult  on  account  of  the  small  size  of  the  tubes,  it 
might  be  urged  further  in  explanation  of  Prenant's  observation,  first, 
that  Fleramiag'a  fluid  is  known  to  cause  processes  in  the  nuclei  of  Ibe 
intestinal  cells ;  secondly,  that  occasionally  in  these  cells  processes  are 
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The  constituent  which  givee  chtiracW  to  the  cells  under  oouEidera- 
tion  ie  the  zjmogea  (figs.  20-23).  In  the  fresh  condition  it  id 
always  seen  as  a  dense  maas  of  spherical  yellowish  granules  eur- 
roundiug  the  nuclei  of  the  smaller  cells.  They  are  but  mrely  seen 
in  the  tall  cells,  the  most  obvious  constituent  of  these  bemg,  as  we 
have  observed  above,  the  oily-looking  globules.  On  this  account 
Weber  called  IhH  smaller  the  "  ferment  cells, "  as  opposed  to  the 
larger  or  "  liver  cells."  Eosenstadt  (44)  for  Awllvs,  Giard  and 
Bonnier  (45)  for  the  parasitic  Isopods  and  Frenzel  (46)  for  the 
marine  forms,  as  well  as  for  Oniteia  murariiu,  do  not  admit  this 
distinction  made  by  Weber.  Claus  says  they  are  only  extremes 
of  the  same  kinds  of  cells,  in  no  way  to  be  distinguished.  Frenzel 
regards  the  smaller  as  young  cells  and  the  larger  merely  as  a  later 
or  older  phase.  He  concludes,  therefore,  that  the  isopods  are  to  be 
classed  with  the  Phronimidte,  in  that  they  produce  both  ferment  and 
fat  in  the  same  cell,  as  over  against  the  decapods,  the  Gammaridie 
and  Caprellidic,  which  produced  these  in  separate  cells.  Ide  is  in- 
clined to  adopt  the  view  of  Weber.  My  results  confirm  Frenzel, 
as  will  appear  in  the  following  discussion. 

The  behavior  of  the  zymogen  granules  with  reference  to  reagents 
is  as  follows.  As  was  observed  by  Huet,  Ihey  are  speedily  difsolved 
out  by  both  water  and  alcohol.  Reference  to  Table  I,  where  are 
brought  together  data  from  a  long  series  of  different  physiol<^caI 
conditions,  shows  that  they  are  not  preserved  by  alcohol  (Nos.  24, 
36,  38),  only  partially  by  picro-aoetic  (29,  43),  and  sometimes  not 
by  sublimate  (28,  31),  nor  by  sublimate-acetic  (3,  9,  11,  13,  22, 
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affected,  exhibiting  a  brown  color,  plainly  the  characteristic  osmic 
color.  Those  in  the  base  of  the  large  cells,  on  the  other  hand,  take 
the  stains.  Thus  in  Nos.  21,  25,  etc.,  stained  in  iron-hsema- 
toxylin,  they  appear  brown  and  black  respectively,  while  in  No.  35, 
stained  in  acid-fuchsine,  brown  and  red.  After  picro-formalin 
also  (No.  16)  those  in  the  large  cells  stain  red  in  Biondi-Heiden- 
hain,  while  those  in  the  small  cells  remain  unstained. 

In  Nos.  1  and  2  there  is  a  complete  transition  from  one  color  to 
the  other,  some  retaining  no  stain,  others  retaining  only  a  light 
shade  or  only  a  peripheral  ring  of  black,  still  others  holding  it 
densely.  Moreover,  the  transition  does  not  stop  at  granules  of  the 
same  size ;  among  those  in  the  large  cells  which  hold  the  stain  most 
tenaciously  there  is  a  perfect  gradation  from  small  granules  to  large 
globular  masses  (fig.  20).  The  latter  correspond  to  the  contents  of 
the  vacuoles  mentioned  above  (fig.  22).  We  have  evidence, 
therefore,  that  the  two  kinds  of  cells  are,  as  Frenzel  holds,  but  the 
young  and  mature  phases  of  the  same  kind.  Our  evidence  goes  a 
step  ferther.  Frenzel  found  both  zymogen  granules  and  fat  globules 
in  the  same  ceU,  and  from  this  concluded  that  all  the  cells  produce 
both,  the  ferment  during  the  early  life  and  fat  later.  Now  we 
have  been  able  to  trace  a  complete  transition  from  the  zymogen 
granules  to  the  large  globules,  merely  by  securing  a  good  fixation  for 
aD  the  cell  constituents.  The  indication  is,  therefore,  that  we  have 
to  do  not  with  two  distinct  products,  but  with  different  stages  in  the 
formation  of  a  single  product. 

Before  going  farther  with  the  present  discussion  it  will  be  neces- 
sary to  present  the  changes  which  the  cells  undergo  in  secretion. 
Fig.  21  represents  a  cross-gection  of  No.  10  (Table  I)  preserved 
twelve  hours  after  feeding — this  following  a  fast  of  eleven  days. 
In  this  case  the  large  globules  are  not  preserved,  only  their  vacuoles 
being  seen.  At  the  bottom  of  the  cells  are  masses  of  zymogen 
granules,  some  of  which  are  becoming  less  distinct  in  outline,  others 
are  represented  merely  by  a  dense  mass  of  small  granules.  Fig. 
20  (No.  20),  sixteen  hours,  after  a  fast  of  twenty-one  days,  showa^ 
the  large  globules  preserved.  In  the  former  case,  as  well  as  in  the* 
latter,  the  ends  of  some  cells  have  broken  down  and  are  undergoing 
a  process  of  disintegration.  Sometimes  the  whole  end  of  the  cell  is 
involved  in  this  destruction,  or  the  end  may  break  up  into  large  or 
small  fragments,  or  finally  break  off  as  a  whole,  and  the  larger  or 
smaller  pieces  are  then  found  in  the  lumen  as  far  down  as  the  canal 
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which  leads  to  Ihe  intestine,  where  they  may  Iwige  for  a  time  and 
temporarily  block  the  passage.  In  other  cases  still  tie  globules 
only  seem  to  be  set  free ;  while  Ihe  small  zymogen.  granultJf  fddovi 
dome  near  the  discharging  end.  The  nuclei  are  not  lost,  nor  is  any 
part  of  the  cytoplasm  below  them." 

After  complete  discbarge  the  cells  diminbh  rapidly  In  height 
until  they  are  quite  flat.  Even  at  this  size  they  are  easily  to  be 
distinguished  from  young  cells,  which  may  aa  yet  be  no  taller  than 
they,  by  the  absence  of  email  zymogen  granules  about  the  Qucleus, 
by  the  shape  of  the  globules  or  globular  spaces,  and  by  a  thickening 
of  the  free  edge  (when  this  is  not  lost).  The  lost  two  effects  are 
caused  by  a  retraction,  aa  if  the  cells  were  clastic.  When  dis- 
charged the  spaces  occupied  by  many  of  the  globules  arc  obliterated, 
and  a  thickening  or  moving  together  at  the  free  edge  occurs,  form- 
ing a  layer  which  always  stains  densely  (fig.  21 )  (this  is  the  thick- 
ening just  mentioned}.  Those  globules  which  are  not  diScliarged 
suffer  a  change  of  form  by  compression,  so  that  they  are  always 
laleraily  elongated.  I  have  not  so  far  been  able  to  follow  the  fate 
of  tlie  di:?charging  cells  further  than  thla,  or  to  obtain  further  evi- 
dence that  they  are  completely  destroyed  and  replaced  by  new  cells. 

It  will  be  obser\-ed  from  the  table  that  discharging  cells  may 
occur  at  any  inter\'al  after  a  single  meal  up  to  124  hours  (No.  44), 
although  there  is  a  marked  decrease  in  the  number  after  forty- 
eight  hours,  and  in  some  cases  hardly  any  are  to  be  found  at  ninety 
houre  (Noa.  40,  41,  42). 

In  a  single  case  (41)  some  of  Ihe  young  cells  seem  to  bo  dis- 
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which  are  readily  distinguished  by  color,  do  not  contribute  directly. 
Some  of  these  appear  to  dissolve  without  being  confined  to  a  globule 
(as  in  the  bottom  of  fig.  15),  to  be  added  to  the  interalveolar  sub- 
stance which  precipitates  in  the  form  of  very  fine  granules.  Close 
comparison  of  this  with  the  precipitate  from  the  globules,  as  well 
as  close  scrutiny  of  the  precipitate  found  in  the  lumen,  fails  to 
reveal  any  difference  corresponding  to  granules  and  dobules. 

It  would  be  unwise  to  attempt,  from  the  facts  thus  far  reached, 
to  show  that  there  is  no  chemical  difference  between  the  various  cell 
constituents  which  ultimately  share  in  the  formation  of  the  secre- 
tion, or  still  more  that  no  corresponding  differences  are  retained 
throughout  the  existence  of  the  secretion.  There  is  every  reason 
for  thinking  that  the  secretion  is  far  from  simple  in  nature.  So  far 
as  they  bear  on  the  occurrence  of  fat,  however,  the  facts  just  re- 
hearsed seem  to  speak  very  positively.  Both  Weber  and  Frenzel 
base  their  assertion  that  the  globules  contain  &t  on  the  osmic  reac- 
tion and  on  the  action  of  fat  solvents  (ether).  Nothing  is  here  urged 
against  the  facts  alleged  by  these  authors.  What  seems  fatal  against 
concluding  therefrom  that  the  substance  in  question  is  pure  fat  is 
that,«as  we  have  seen,  it  is  never  represented  in  the  coagulum  of 
the  secretion  by  globular  spaces  such  as  fat  ought  to  leave,  and 
such  as  it  always  does  leave  when  dissolved  after  fixation.  The 
globular  masses  which  sometimes  come  out  of  the  cell  as  such,  and 
do  exist  in  the  fresh  secretion  as  oily-looking  drops,  invariably,  so 
far  as  my  observation  goes,  precipitate  as  a  dense  coagulum,  not  to 
be  distinguished  from  the  remainder  of  the  secretion.  What  then 
is  the  nature  of  the  globules  ?  Aside  from  their  oily  appearance, 
nothing  occurs  in  the  literature  reviewed  which  throws  much  light 
on  their  nature  as  they  are  to  be  seen  in  the  fresh  condition.  Sufli- 
cient  prominence  has  not  been  given  either  to  the  fact  that  in  this 
condition  they  are  to  be  seen  in  all  sizes.  They  are  usually  much 
clearer  looking  than  the  zymogen  granules,  but  even  in  this  respect 
the  limits  are  not  sharp.  Frenzel  mentions  the  fact  that  the  oil 
globules  in  /one,  Gyge,  Idotea  hedica  and  Sphceroma  have  almost 
always  a  definite  color,  **  namely,  in  the  first  three  greenish-yellow 
{loie  das  Secret),  in  the  least  one  a  brownish -yellow." 

The  conclusion  which  apj^ears  very  evident  from  the  foregoing  is 
this :  zymogen  granules  are  merely  young  stages  of  the  large  glob- 
ules or,  conversely  stated,  the  globules  are  but  a  matured  state  of 
the  zymogen  granules.     The  difference  as  to  form,  color,  behavior 
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toward  fixiDg  fluids  and  staining  capacity  is  due  to  a  differ- 
ence in  purity.  The  granules,  densely  packed  about  the  nuclei 
of  the  young  cells,  are  in  a  nascent  etale,  consisting  of  a  pure 
ferment-forming  subetance.  In  the  lai^r  cells — that  is,  as  the 
young  cells  mature — the  zymogen  takes  up  fatty  substance  from  the 
cytoplasm,  and  thb  dilutes  the  ferment- forming  body,  at  the  same 
time  rendering  it  more  soluble  in  certain  reagents  and  improving  its 
capacity  for  certain  stains. 

a. — Belalioti  of  Secretion  to  Feeding. 

The  columD  of  Table  I  beaded  "Secretion  in  lumen"  exhibits 
the  relation  of  the  quantity  of  secretion  in  the  lumen  and  its  pas- 
sage into  the  intestine  to  the  stages  of  absorption  of  proteids  (raw 
meat)  exhibited  in  Ihe  last  columns.  Owing  to  the  method  of 
removing  from  the  animal  tiie  intestine  and  hepatopancreas,  by 
which  their  connection  is  often  broken,  the  lat«r  datum  was  not  in 
all  cases  to  be  had.  It  will  be  seen,  however,  that  beginning  with 
fresh  condition — that  is,  animals  taken  quite  at  random  from  the 
natural  habitat —  and  passing  through  the  starved  condition  (No.  3) 
up  to  124  hours  after  feeding,  and  to  an  animal  kept  a  whole  week 
on  raw  meat,  there  is  almost  always  an  "  abundauce  "  of  the  secre- 
tion in  the  lumen.  In  a  few  cases,  as  No.  3  (starved)  and  42 
(ninety-eight  hours  after  feeding),  the  quantity  in  the  proximal  end 
of  the  tube  is  small.  There  is  no  very  marked  decline,  although  it 
might  well  be  expected  in  the  course  of  another  day  or  two  of  fasting. 

The  chemical  reaction  of  the  secretion,  as  determined  by  leasing 
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esting,  in  this  connection,  to  note  that  E[rukenburg  (26)  has  found 
a  similar  difference  for  Carcinas  mcenas. 

Huet  has  shown  that  the  secretion  of  the  hepatopancreas  acts  on 
the  proteids  (muscular  fibre  and  albuminoids  generally,  white  of 
egg,  coagulated  protoplasm  of  vegetable  cells,  etc.)  in  Parcellio 
seaber  and  Icevis ;  on  starch  very  slightly  in  the  case  of  lAgia  ;  while 
on  fats  he  obtained  only  negative  results  (slightly  emulsifies  oil  of 
olives).     He  concludes  that  the  secretion  is  *'  not  a  true  bile.'* 

It  has  been  seen  in  the  section  on  the  absorption  of  proteid  that 
albumose  appears  in  the  intestinal  cells  in  eight  hours  (in  one  case 
it  was  detected  in  four  hours)  after  feeding.  No  attempt  has  been 
made  to  establish  ultra-minimum  time  for  the  appearance  of  dex- 
trose in  the  intestine  after  feeding  with  starch.  The  least  time 
noted  was  twenty-four  hours.  There  is  good  evidence  that  the 
*' liver"  secretion  accomplishes  the  hydrolisis  of  fat.  We  may 
conclude  that  the  secretion  of  the  hepatopancreas  contains  ferments 
which  act  on  all  classes  of  foods. 

X.   Summary  and  Conclusions. 

1.  The  apparatus  concerned  in  the  absorption  of  foods  and  the 
production  of  secretion  in  the  land  isopods  consists  essentially  of 
simple  tubes,  the  intestine  and  hepatopancreas,  bathed  and  separated 
by  the  blood. 

2.  That  part  of  the  intestinal  wall  concerned  in  absorption  is  a 
single-layered  epithelium  composed  of  very  large  cells.  That  part 
of  the  hepatopancreas  concerned  directly  in  the  formation  of  secre- 
tion is  a  single-layered  epithelium,  composed  of  smaller,  young  cells 
and  larger,  maturing  or  matured  cells. 

3.  The  intestine  in  the  freshly  hatched  individual,  a  simple 
tube,  grows  by  amitosis,  especially  at  the  time  of  moulting,  as  well 
as  by  enlargement  of  the  cells.  In  the  mid-dorsal  line  of  the  an- 
terior portion  a  folding  of  the  wall  occurs  later,  giving  rise  to  a 
structure  which  we  have  called,  after  Conklin,  the  lyphlosole.  The 
typhlosole  arises  in  Porcellio  spinicornis  by  a  primary  evagination 
of  the  median  six  longitudinal  rows  of  cells;  there  is  then  a  sec- 
ondary invagination  of  the  median  two  rows,  which  project  into  the 
lumen  and  extend  laterally  by  their  free  margin  so  as  to  cover  the 
lateral  inner  grooves  formed  at  the  sides,  thereby  cutting  off,  except 
at  the  posterior  end  of  the  typhlosole,  two  channels,  more  or  less 
completely  separated  from  the  remainder  of  the  lumen. 
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4.  Tlie  intestinal  epitlielium  is  a  sjncTtium,  the  cybophum 
being  continuous  from  one  cell  to  another.  Intercellular  fibres, 
together  with  furrows  in  Ihe  basement  membrane  and  inlima,  eerve 
to  mark  ofF  the  cells  distinctly. 

5.  The  cytoplasm  of  the  intestinal  cells  is  alveolar  in  structure. 
Between  the  alveoIeB  is  a  homogeneous  substance  which  precnpilates 
as  a  finely  granular  coagulum.  Intracellular  fibres  run  between 
the  alveoles;  at  the  luminal  ude  of  the  cell  they  are  parallel  and 
are  greatly  thickened  so  as  to  form  a  palisade  from  the  intervals  in 
which  the  cytoplasm  may  be  excluded. 

6.  The  nudeus  of  the  intestinal  epithelial  cells  is  normally 
spherical  in  all  phyuological  conditions;  it  is  alveolar  in  structure 
in  the  freah  condition,  and  contains  in  "perfectly"  fixed  material 
numerous  large  granules  of  chromatin. 

7.  In  the  moult  of  the  cbitinous  lining  of  the  intestines  the 
cislomic  side  of  the  epithelial  cell  rarely  suSers  any  change.  The 
luminal  side  undei^oea  the  following  changes :  the  thickened  ends 
of  the  fibres  disappear;  the  alveolar  structure  at  the  same  time 
becomes  concealed  by  a  fiuid  substance  which  precipitates  in  killing 
fluids  in  the  form  of  fine  granules.  The  new  chitin  is  nrobably 
formed  by  some  process  of  hardening  this  substance.  After  the 
new  lining  begins  to  appear,  delicate  fibres  are  eeen  on  the  luminal 
side  of  the  cell.  The  strength  of  the  palisade  on  the  luminal  side 
varies  directly  with  the  time  from  the  last  moult. 

8.  The  land  isopods  after  a  period  of  slarvalion  will  eat  various 
kinds  of  pure  foods. 
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course  of  the  albumose  through  the  cells  is  uninfluenced  by  the  cell 
structure,  except  in  a  purely  mechanical  way.  In  traversing  the 
cell  it  behaves  independently  of  the  cytoplasmic  structure.  Albu- 
mose may  accumulate  on  the  coelomic  side  of  the  cell  from  sixteen 
hours  onward  after  feeding.  Judging  by  the  size  of  the  granules 
formed  by  precipitation  with  killing  fluids,  albumose  may  exist  in 
the  cell  in  as  great  as  a  10  per  cent,  solution.  Albumose  has  not 
been  found  in  the  coelomic  fluid.  It  is  probable  that  the  intra- 
cellular ferment  is  concerned  in  the  change  of  food  from  the 
albumose  stage  to  a  later  stage  of  the  hydrolisis  (peptone)  or  to  a 
stage  in  the  inverse  process  toward  albumen. 

12.  ITie  cells  of  the  typhlosole  absorb  soluble  foods.  The 
primary  purpose  of  the  structure,  however,  is  to  provide  channels 
through  which  the  secretion  of  the  hepalopancreas  may  flow,  un- 
obstructed by  solid  food,  to  the  median  portion  of  the  intestine. 

13.  Dextrose  is  found  in  the  intestines  of  animals  which  have 
been  starved,  fed  on  potato  starch,  then  killed  in  twenty-four  hours 
from  the  time  of  feeding. 

14.  Microscopical  study  of  the  absorption  of  fats  indicates :  (a) 
That  this  class  of  foods  is  hydrolized  by  the  digestive  secretion  of 
the  heatopancreas ;  (6)  that  they  are  absorbed  in  the  form  of  cleav- 
age products,  and  (c)  are  at  least  partially  synthesized  into  neutral 
fats  under  the  influence  of  ferment  action  inside  the  cell ;  (d)  tliey 
leave  the  cell  not  as  discrete  fat  particles,  but  probably  in  the  form 
of  cleavage  products;  (e)  they  appear  in  the  blood  coagulum  and  in 
the  blood  corpuscles  as  neutral  fats,  reducing  osmic  acid  and  not 
staining  with  acid-fuchsine. 

15.  The  hepatopancreas  contains  but  one  kind  of  secreting  cells. 
In  a  young  stage  these  cells  contain  zymogen  granules  in  nascent 
condition,  densely  massed  about  the  nuclei;  as  the  cells  mature  the 
zymogen  granules  take  up  from  the  cytoplasm  fatty  substance, 
whereby  they  become  larger,  looser  in  structure,  more  soluble  in 
many  fixing  fluids  and  more  receptive  of  certain  stains.  The  fer- 
ment thus  matured  is  set  free  into  the  lumen  by  (a)  fragmentation 
of  the  cell,  (6)  dissolution  of  the  cell,  (c)  evacuation  from  the 
cell. 

16.  The  secretion  of  the  hepatopancreas  thus  elaborated  con- 
tains ferments  which  act  on  the  three  classes  of  foods — proteids, 
carbohydrates  and  fats. 
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EXPLANATION  OP  PLATE  XVI. 
All  figures  drawn  by  the  aid  of  the  camera  lucida  X  600, 

Fig.  1. — Median  cell  fh>m  intestine  of  Porcellio  seaber,  fed  with  raw 
beef;  intestine  fixed  after  24  hrs.  in  Hermann's  fluid  (24  hrs.)  and 
washed  in  water  for  24  hrs.  Sections  stained  in  15  per  cent,  acid- 
f^chsine  in  aniline  water.  Alb.  Or.,  albumose  granules. 
I^Fig.  2. — Median  cell  from  intestine  of  Porcellio  scaber^  fed  with  raw 
beef;  intestine  fixed  after  24  hrs.  in  95  per  cent,  alcohol  (24  hrs.), 
washed  in  lower  grades  and  finally  in  water  15  hrs.  Sections  stained  in 
15  per  cent,  acid-fuchsine  in  aniline  water.  Albumose  granules  washed 
out.    Nucleus  shows  effects  of  unilateral  penetration  of  the  fixinjg  fluid. 

Fig.  8. — Median  cell  from  intestine  of  Porcellio  scaber,  fed  with  raw 
beef;  intestine  fixed  after  50  hrs.  in  Hermann's  fluid  (24  hrs.),  and 
washed  in  water  24  hrs.    Alb.  Chr.,  albumose  granules. 

Fig.  4. — Median  cell  from  intestine  of  Porcellio  scaber^  fed  with  raw 
beef;  intestine  fixed  after  50  hrs.  in  95  per  cent,  alcohol  (24  hrs.),  and 
washed  in  water  15  hrs.  Albumose  granules  washed  out.  The  nucleus 
is  distorted  by  the  fixation.  The  mass  which  occupied  the  concavity  of 
the  nucleus  previous  to  washing  may  have  contained  albumose.  Com- 
pare fig.  8. 

Fijg.  5. — Two  per  cent,  peptone  (depur.  sice,  aus  Fibrine,  Grubler) 
precipitated  on  cover-glass  with  Flemming's  strong  fluid.  Washed  in 
mnning  water  6  hrs.    Stained  in  7  per  cent,  acid-fuchsine. 

Fi^.  6. — Two  per  cent,  serumalbumen  and  2  per  cent,  deuteroalbumose 
(Grubler)  (equal  parts)  precipitated  on  cover-glass  by  Hermann's  fluid, 
washed  in  running  water  6  hrs.,  and  stained  in  7  per  cent.  acid-f\ichsine 
in  aniline  water.  Cg.,  coagulum  of  albumen  ;  Alb.  Or.,  albumose  gran- 
ules. 

Fig.  7. — Two  per  cent,  serumalbumen  precipitated  by  1  per  cent.  HgClt 
and  washed  in  running  water  6  hrs.;  then  impregnated  with  1  per  cent. 
Deuteroalbumose  2  hrs.  and  again  precipitated  by  Flemming's  fluid  (24 
hrs.),  and  stained  in  7  per  cent,  acid-fuchsine  in  aniline  water.  Cg,, 
coaeulum  of  albumen  ;  Alb.  Or.,  albumose  granules. 

Fig.  8. — Median  cell  from  "raid-gut "  of  Oniscus  asellus,  fed  with  raw 
beef;  intestine  fixed  after  20  hrs.  in  sublimate -acetic.  Sections  stained 
in  Biondi-Hicdenhain.  Art.,  artifact  caused  by  unilateral  penetration  of 
the  fixing  fluid  (see  p.  805);  Alb.  Or,,  albumose  granules. 

Fig.  9. — Median  portion  of  the  typhlosole  from  intestine  of  PorceUio 
spinicornis,  fed  with  raw  beef;  intestine  flxed  after  24  hrs.  in  sublimate- 
acetic.     Alb.  Or.,  albumose  granules. 

Fig.  10. — Two  anterior  cells  from  intestine  of  Porcellio  ecaber,  fed  with 
olive  oil  and  fixed  after  24  hrs.  in  1  per  cent,  platinic  chloride  15  pts.,  1 
per  cent,  osmic  acid  4  pts.  Sections  stained  in  10  per  cent,  acid-fhchsine. 
All  black  granules  arc  fat. 
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ABDinOHS  TO  TEE  JAFAHESE  LAKD  »AI£  ri.JniK.-n. 
B7  HIiMRT  A.    FILSBBT. 

The  present  communication  conBiels  chiefly  of  detailed  deeorip- 
tions  of  spedes  briefly  defined  in  footnotes  to  my  Catalogvc  of  the 
Claunliidce  of  the  Japanese  Empire,'  although  a  number  of  new 
species,  not  enumerated  therein,  are  now  defined.  The  discovery 
of  all  of  these  fonns  we  owe  to  the  continued  exertions  of  Mr.  Y. 
Hiraee,  of  Kyoto,  Japan. 

BecUoD  HEGALOPH^DUSA.  Boettger. 

CUodlU  BitrakmU  Fibbrr- 

PilsbiT.  these  Proceedings  for  1901,  p.  648,  footnote  No.  9  (Harch 

Shell  rimate,  huiform,  »hort  and  obtute  at  the  ende,  somewhat 
fu/untmuf-shaped ;  purplish-brown  under  a  thin  cuticle,  which  has 
been  almost  entirely  lost  in  the  type  specimens.  Surface  dull, 
finely  striate,  everywhere  extensively  eroded  by  the  joint  action  of 
free  carbonic  acid  and  mechanical  wear.  Spire  tapering  to  the 
very  obhae  apex.  Whorls  S}  to  8|,  slightly  convex,  the  latter  half 
of    the    last    wliorl    cumprcjaoil,    tiiporjug.      AperUire   but  slightly 
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About  8  short,  almost  tuberculiform  palatal  plicse  stand  in  a  lateral 
position,  the  upper  and  lower  ones  being  a  little  larger. 

Length  28^,  diam.  8^,  length  of  aperture  9  mm. 

Length  28f ,  diam.  7^,  length  of  aperture  8J  mm. 

Length  29,  diam.  8,  length  of  aperture  8^  mm. 

Clausilium  long  and  narrow,  parallel-sided,  tapering  and  thin  at 
the  distal  end,  moderately  excised  on  the  columellar  side  of  the 
filament. 

Tomisato,  Kii.  Types  No.  82,468,  A.  N.  S.  P.,  from  No.  762 
of  Mr.  Hirase's  collection. 

Li  this  species  the  spire  is  shorter,  thicker  and  more  obtuse  than 
in  any  form  of  C  martenai  which  has  come  under  my  observation. 
It  is  also  smaller,  with  fewer  whorls. 

In  the  type  specimens  there  remains  very  little  cuticle,  and  what 
there  is  is  extensively,  minutely  pitted  and  of  a  yellow  or  golden 
color  around  the  pits. 

Named  in  honor  of  the  well-known  Japanese  zoologist.  It  will 
be  figured  in   connection   with  a  review  of  the  section  Megalo- 

Clantilia  dnoalii  var.  deoapitata  n.  v. 

Much  smaller  than  the  typical  ducalia  or  var.  dorcas,  base  more 
tapering.  Early  whorls  lost  in  the  adult  stage,  only  7  to  7  J  remain- 
ing, the  summit  being  thus  very  blunt.  The  surface  is  dull,  finely 
and  weakly  striate,  more  deeply  so  on  the  base.  Palatal  plic»3  4^ 
the  upper  long ;  no  lower  palatal  plica. 

Length  25,  diam.  6  mm. 

Length  22^,  diam.  6J  mm. 

Kashima,  Harima.  Types  No.  83,239,  A.  N.  S.  P.,  from  No. 
913a  of  Mr.  Hirase's  collection. 

Section  HEMIPH^EDUSA  Boettger. 

Group  of  C.  mblunellata. 

Mollendorff,  Journ.  Asiatic  See.  of  BcDgal,  LIV,  pt.  2,  p.  d3  (1885). 
Pilsbry,  these  Proceedings  for  1901,  pp.  477,  649. 

This  group  was  origmally  defined  from  species  collected  in  the 
r^on  of  Nikko  and  Lake  Chusenji,  in  Province  Shimotsuke. 
Mr.  Hirase's  researches  have  now  brought  to  light  species  far  to  the 
southward,  in  Kii  Province,  and  extending  its  range  northward  to 
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the  southern  part  of  Yeaao.  So  far  as  present  information  goes,  no 
spedes  of  the  group  occutb  in  Shikoku,  southwestern  Nippon  or 
Kyushu.  It  Beetns  to  be  a  group  of  middle  and  northern  Nippon. 
The  most  important  structural  peculiarities  of  the  group  are  the  ab- 
sence of  any  proDOimced  emarginalion  or  exciuoa  of  the  clausilium 
on  the  columellar  side  of  the  filament,  and  the  lack  of  a  lower  pala- 
tal plica.     All  the  species  are  pale-colored. 

Most  of  the  species  defined  by  von  MollendorfF  have  not  been 
figured,  and  were  apparently  described  from  very  few  specimens. 
In  studying  them  I  have  found  the  table  opposite,  compiled  from 
the  original  dii^osee,  a  useful  ud ;'  and  its  publication  may  assist 
others. 
ClanallU  hatoroptTX  a  up.   Pi.  XVIII.  Bg^  iv,  is,  is,  so.  21, 22. 

Shell  rimate,  stoutly  fusiform,  solid,  light  yellow,  the  cuticle 
partly  worn  off,  aomewhal  glossy,  lightly  striate,  a  little  more 
strongly  so  just  behind  the  lip.  Spire  rather  thick,  regularly  taper- 
ing, not  attenuated,  the  apes  obtuse.  Whorls  9,  but  slightly  con- 
vex, the  last  flattened,  rounded  beneath.  Aperture  but  slightly 
oblique,  orate,  the  peristome  continuous,  apprcssed  to  the  preceding 
whorl  above,  espanded  and  reflesed.  Superior  lamella  oblique, 
rather  high,  continuous  with  the  spiral  lamella,  which  penetrates 
to  about  the  middle  of  the  ventral  side.  Inferior  lamella  forming 
a  distinct  though  obtuse  fold  on  the  columella,  somewhat  thickened 
and  bifurcate  within,  rather  straighlly  ascending  and  thickened 
within  the  dorsal  side,  penetrating  further  than  the  spiral  lamella. 
Subcolumeliar  lamella  slighlly  immersed,  the  end  visible  in  a  front 
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Tomiaalo,  Kii.  Types  No.  82,486,  A.  N.  S.  P.,  from  No.  764a 
of  Mr.  Hiraae's  coUeclion.     It  occurs  also  at  Nachi,  Kii. 

This  species  is  related  to  C.  eablunelUtia  and  C.  opetu,  both 
described  by  Dr.  von  MolleDdorfF  from  the  mountains  around 
Nikko,  Prov.  Shimotsuke.  Compared  with  the  dcBcription  of  C, 
aublunellata,  the  present  species  is  less  slender,  with  fewer  whorls 
and  a  larger  aperture.  C.  opea»  is  a  smaller  and  mueh  more 
slender  species,  with  much  smaller  aperture. 

A  remarkable  variation  occurs  in  one  of  the  specimens  of  the 
type  lot  opened,  which  has  two  short  palatal  folds  above,  not  con- 
nected with  the  lunella  (fig.  19). 

In  a  specimen  from  Nachi  opened,  the  single  upper  palatal  fold 
is  connected  with  the  lunella  (fig.  18).  This  specimen  measures, 
length  27,  diam.  6.8  mm.,  and  has  nearly  10  whorls. 

GUntUiA  inbnlliiA  vu.  lenoopau  dot.    H.  XVin,  flgi.  !S,  2S,  BO,  3i,  32. 

Shell  rimale,  fusiform  or  somewhat  cylindric,  whitish-corneous  or 
greenbh -corneous,  densely  and  finely  but  sharply  slriaie,  glossy. 
Spire  tapering  and  attenuated  above,  though  rather  large  at  the 
summit.  Apex  obtuse.  Whorls  10,  convex,  the  last  somewhat 
flattened,  not  more  coarsely  striate.  Aperture  somewhat  oblique, 
piriform,  the  penslome  continuous,  very  shortly  free  above,  a  little 
notched  at  the  position  of  the  superior  lamella ;  white,  reflexed  and 
a  little  thickened  within.  Superior  lamella  rather  strong,  oblique, 
continuous  with  the  spiral  lamella,  which  extends  inward  to  the 
middle  of  the  ventral  side.     Inferior  lamella  receding,  inconspicuous 
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tapering-rouaded  and  thia  at  the  apex,  hardly  excised  on  the  colu- 
mellar  side  of  the  filament. 

Ikoma,  Kii.  Types  No.  82,484,  A.  N.  S.  P.,  from  No.  7666 
of  Mr.  Hirase's  collection.  Also  Tomisato,  Kii,  No.  766a,  and 
Samotonaka-mura,  Kii,  No.  766c  (Mr.  Hirase). 

This  form  seems  to  be  related  lo  C  subulina  Mlldff.,  an  un- 
figured  species  described  from  Lake  Chusenji  in  Shimotsuke  Prov- 
ince, west  of  beautiful  Nikko.  It  is  apparently  somewhat  less 
slender  than  that,  not  especially  rugose  striate  on  the  last  whorl, 
with  a  better  developed  lunella.     I  have  not  seen  C.  subulina. 

Old  specimens  become  dull  and  opaque,  and  lose  much  of  the 
fine  striation  by  wear.  Some  of  the  shells  from  Tomisato  are  of 
a  light  brown  tint,  others  being  whitish -corneous  like  the  types.  In 
two  specimens  opened  from  Ikoma  (No.  769)  the  lunella  is  so 
weak  as  to  be  hardly  perceptible.  The  indistinct  vestige  would  not 
be  noticed  in  these  shells  were  it  not  better  developed  in  others  of 
the  species.     It  is  apparently  an  abundant  shell  in  the  Province  Kii. 

Claniilia  lerioina  var.  rhopalia  Hlsbry.    PI.  XVUI,  figs.  23, 24,  25,  26, 27. 
Pilsbry,  these  Proceedings  for  1901,  p.  624  (February  6,  1903). 

Figures  are  here  given  of  the  types  of  this  subspecies,  not 
hitherto  figured.  It  is  a  larger  and  stouter  shell  than  C  mbulina 
var.  leucopeaSj  and  the  inferior  lamella  forms  a  more  or  less  prom- 
inent columellar  fold.     It  is  from  Mikuriya,  Suruga. 

Compared  with  the  description  of  C.  sericina  MUdff.,  from  Lake 
Chusenji,  these  S})ecimen8  differ  in  the  emerging  inferior  lamella 
and  the  palatal  armature,  which,  if  von  MoUendorff's  description 
is  correct,  must  be  quite  different,  as  he  states,  after  mentioning  the 
deeply  placed  principal  plica,  that  it  has  two  palatal  plicae,  the 
upper  short,  second  punctiform  or  obsolete,  the  lower  and  the  lunella 
wanting.  In  rhopalia  there  is  a  single  short  upper  palatal  plica 
and  a  long,  narrow  lunella.  In  external  contour  the  two  forms 
agree. 

The  type  of  C,  sericina  was  in  the  Hungerford  collection,  and  its 
present  location  is  unknown  to  me. 

Oroup  of  C,  validiuscula, 

Clamilia  oarystoma  Mlldff.   PI  XVII,  figs,  i,  2. 

Mollendortf.  Journ.  Asiat.  Soc.  Bengal,  LI,  pt.  2,  p.  6,  PI.  1,  fig.  5 
(1882);  LIV,  pt.  2,  p.  05  (1886). 

Specimens  before  me  from  Kobe,  Setsu,  the  type  locality,  agree 
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well  with  AlollendorS's  description  and  figure,  except  in  having  10 
whorls  iDst^ad  of  9,  and  in  being  a  trifle  larger.  The  very  short 
lunella  is  connected  with  the  lower  palatal  plica  in  the  gpecinien 
figured  (figs.  1,  2),  but  in  another  it  ia  a  short  fold  exactly  a« 
figured  for  var.  jayi  (PI.  XVII,  fig.  3).  The  figured  shell  meas- 
ures length  15,  diam.  3.7  mm.  The  spiral  and  inferior  lamellfe 
are  of  equal  length,  reaching  past  the  ventral  aide  to  a  lateral  poei- 
lion  on  the  left  ude. 

The  species  is  somewhat  remarkable  for  the  nearly  ventral  poei> 
tioQ  of  the  palatal  plicn,  a  point  which  von  MollendorS  has  empha- 
sized. They  are  placed  quite  as  in  Tyrannophceduia,  while  in 
Hemiph<ed\ua  these  plJcte  are  generally  lateral  or  latero-dorsal. 
The  long  spiral  lamella  \b  also  a  Tyrannophndusan  character. 

The  clausilium  is  narrow,  parallel-sided,  rather  straight,  notice- 
ably oblique  at  the  distal  end  (but  not  thickened  there  as  it  is  in 
Tyrannophocduta,),  and  excised  on  the  columellar  side  near  the 
filament.     It  is  like  that  of  var.  jayi. 

C.  caryoDtoma  is  known  only  from  Kobe,  Setsu.     The  specimen 
figured  was  sent  by  the  Jale  Mr.   B.  Schmacker  (No.   60,378, 
A.  N.  S.  P.)- 
ClAuUiaeuTMtrauTU'.  Jayi  HOT.    Fl.  XVIt.  tigt.  3. 1,  G.  S. 

Shell  rimate,  fusiform,  moderately  attenuated  above,  glossy, 
brown,  distinctly  and  finely  striate,  a  little  more  coarsely  so  on  the 
latter  part  of  the  hist  whorl.  Whorls  10,  moderately  convex,  the 
last  flattened  and  tapering.     Aperture  ovate -trapezoidal,  the  brown- 
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tapering  at  the  apex,  deeply  excised  on  the  columellar  side  of  the 
filament. 

Jo,  Kii.  Types  No.  82,476,  A.  N.  S.  P.,  from  No.  770c  of 
Mr.  Hirase's  collection.     Also  Yamaguchi,  Tajima. 

This  form  differs  from  C.  caryostama  chiefly  in  being  smaller,  less 
coarsely  striate  and  more  slender,  with  a  larger  aperture.  Named 
for  Dr.  John  C.  Jay,  author  of  one  of  the  earliest  papers  on 
Japanese  shells. 

Clausilia  graeln  Pllsbry.   PI.  xvn,  flgi.  7,  8,  9, 10, 11. 

Shell  very  small,  slenderly  fusiform,  pale  brown,  finely  striate,  a 
little  more  coarsely  so  on  the  back  of  the  last  whorl.  Upper  half 
strongly  attenuated,  penultimate  whorl  somewhat  swollen,  latter 
half  of  the  last  whorl  compressed  and  tapering,  the  position  of  the 
principal  plica  marked  by  a  shallow  btU  distinct  sulcus.  Whorls  9, 
the  first  rather  globose,  the  rest  moderately  convex.  Aperture 
slightly  oblique,  ovate-piriform,  the  peristome  continuous,  shortly 
free  above,  reflexed,  and  strongly  thickened  within.  Superior 
lamella  small  and  vertical,  continuous  with  the  spiral  lamella,  which 
ascends  past  the  middle  of  the  ventral  margin.  Inferior  lamella 
receding,  inconspicuous  in  a  front  view,  but  seen  to  form  a  distinct 
fold  when  viewed  obliquely  in  the  aperture;  straightly  and 
obliquely  ascending  within,  penetrating  as  far  as  the  spiral  lamella. 
Subcolumellar  lamella  deeply  immersed.  Principal  plica  long  and 
strong,  extending  from  a  latero- ventral  position  nearly  to  the  lip. 
There  are  two  long,  strong  and  oblique  lateral  palaJUd  plicce,  vnth  a 
strong,  short  lunella  between  them,  not  connected  with  eithei\ 
Length  9.3,  diam.  2.2  mm. 
Length  7.7,  diam.  2  mm. 

The  dausilium  is  narrow  and  parallel-sided,  tapering  at  the 
distal  end,  and  abruptly,  deeply  excised  on  the  columellar  side  of 
the  filament  (figs.  7,  8). 

Nachi,  Kii.  Types  No.  82,458,  A.  N.  S.  P.,  from  No.  794  of 
Mr.  Hirase*s  collection. 

This  species  shares  with  C.  hirasei  and  C  euholostoma  the  dis- 
tinction of  being  one  of  the  smallest  known  from  Japan.  It  is  not 
closely  related  to  any  of  the  described  forms,  standing  nearer  C. 
aulacophora,  C.  pigra  and  C.  tosana  than  to  other  species  now 
known.     It  is  much  smaller  than  C  caryostona  or  the  variety  jayi. 
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The  diminutive  stature  together  with  the  eeveral  characters  itali- 
cized above  readily  distinguish  the  species.  Some  specimens  taper 
more  slowly  and  regularly  than  otheiB,  as  the  figures  show. 

Oroup  of  C.  aulaet^hora. 

This  group  passes  into  the  group  of  C.  validiiucula  by  such  an 
easy  transition  that  it  is  rather  dtSScult  to  draw  a  line  between 
them,  although  typical  forms  are  so  different.  In  the  latter  group 
there  are  several  palatal  plica  standing  between  the  upper  and  lower 
ones,  while  in  the  former  these  plicie  are  united,  and  thereby  trans- 
formed into  a  lunella. 
CUiuilii  pign  !>■  >p.   n.  XXi,flgiLT3.Ti. 

Shell  rimate,  rather  slenderly  fusiform,  strongly  attenuated  above, 
light  reddish -brown,  finely  striata  (or  smooth  by  wearing  or  erosion 
of  the  surface  in  some  specimens).  Spire  very  slender  above,  the 
first  whorl  rather  globose,  several  whorls  following  not  increasing  in 
diameter  (but  in  eroded  individuals  it  is  acute  and  tapering). 
Wboris  10  to  10^,  convex,  the  last  compressed  laterally,  tapering; 
beeoming/ree  for  a  short  distance  in  front,  and  grooved  above  the 
position  of  the  superior  lamella.  Aperture  piriform,  subvertical, 
the  distinct  sinulus  retracted.  Peristome  continuous,  white, 
reflexed  and  thicj^ened,  sinuous  above.  Superior  lamella  marginal, 
rather  small,  subvertical,  continuous  with  the  spiral  lamella,  which 
penetrates  past  the  ventral  side.  Inferior  lamella  immersed,  deeply 
receding,  thick,  str^ghtened,  branching  and  obliquely  ascending 
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free  last  whorl,  this  species  is  related  to  (7.  iomna  Pils. ;  but  it 
differs  from  tosana  in  the  more  deeply  penetrating  lamellse  and 
principal  plica,  the  distinct  lunella  connecting  the  two  palatal  plicse 
I-like,  and  the  larger  size  of  the  less  slender  shell.  Moreover,  the 
claiisilinm  is  deeply  excised  on  the  columellar  side  near  the  filament, 
as  in  (7.  harimenm^  while  in  tosana  it  merely  tapers  there. 

C  pigra  is  probably  not  closely  related  to  C  aulacophoray 
although  by  parallel  evolution  it  has  attained  the  same  type  of 
palatal  armature. 

At  Nametoko,  lyo,  on  Shikoku  Island,  a  form  of  C.  tosana  occurs 
in  which  there  is  an  imperfect  lunella  in  place  of  the  intermediate 
palatal  plicaj,  at  least  in  some  specimens  (No.  82,288,  A.  N.  S.  P., 
from  Mr.  Hirase's  No.  5506). 

Group  of  C.  awajienm. 

Two  remarkable  additions  are  made  to  this  group  in  C  agna  and 
C.  ealoptyXf  the  first  very  glossy  and  smooth,  the  second  beautifully 
sculptured  with  strong  riblets. 

CUntilia  inbignobilis  Pilsbry.    Fl.  XIX,  figs.  83, 84, 35, 86. 

These  Proceedings  for  1901,  LIII,  p.  655,  footnote  No.  9  (March  1, 
1902). 

Shell  fusiform,  attenuated  above,  very  pale  reddish-brown  or 
gray-brown,  somewhat  glossy,  finely  striate,  on  the  last  half  of  the 
last  whorl  more  coarsely  so.  Aperture  trapezoidal -ovate,  slightly 
oblique.  Peristome  well  expanded,  continuous,  shortly  free  and 
concave  or  notched  above.  Superior  lamella  small,  marginal,  dis- 
connected from  or  barely  connected  with  the  spiral  lamella,  which 
penetrates  barely  to  the  ventral  side.  Inferior  lamella  deeply 
receding,  slender  and  vertically  ascending  within,  about  as  long  as 
the  spiral  lamella.  Subcolumellar  lamella  emerging  to  the  lip-edge, 
and  bounded  by  (grooves.  Principal  plica  short,  lateral,  the  lunella 
bow-shaped,  its  upper  and  lower  ends  bending  strongly  inward. 

Length  15.2,  diam.  3.5  mm. 

Length  13,  diam.  3.1  mm. 

Clausilium  narrow,  parallel-sided,  rounded  at  the  apex,  some- 
what excised  on  the  columellar  side  of  the  filament. 

Hirado,  Hizen,  in  western  Kyushu.  Types  No.  82,954,  A.  N. 
S.  P.,  from  No.  733  of  Mr.  Hirase's  collection. 

Close  to  C  ahikokuensisy  in  which,  however,  the  spiral  and  infe- 
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nor  lamellie  are  longer,  the  principal  plica  longer  and  stronger,  the 
subcolumellar  lamella  is  immersed,  and  the  lunella  is  stricti)'  lateral. 
In  C  tubignobilie  the  subcolumellar  lamella  emei^ea  strongly,  and 
the  lunella  is  somewhat  dorao-lateral.  Mr.  E.  R.  Sykes,  who  kindly 
compared  it  with  the  type  of  his  C.  igtwbilis,  now  in  the  British 
Museum,  writes  that  ignobilU  is  "a  yellower  shell  with  more 
cylindrical  and  lai^r  earlier  whorls,  more  like  0.  iiehna  and  C 
ioiapiyx."  Moreover,  if  the  fitnire  of  C,  ignofnlis  is  correct,  the 
lunella  is  lateral,  not  dorso -lateral,  aa  it  is  in  tubignobilit. 

The  three   species,    C.   ignobitis,   C.    thikokuenait  and  C.   «u(- 
ignobilis,  agree  in  the  shape  of    the   lunella,   and  ore  evidenUy 
closely  related. 
ClaniUiA  tantiU*  PUibrr-  PI-  XIX.  Bg».  4S,  «4. 


Shell  very  small,  fusiform,  attenuated  above,  the  last  three  whorla 
rather  large;  dull  reddish-brown  or  gray,  without  cuticle  in  adult 
shells;  striate,  but  worn  smoothish,  the  Last  whorl  more  coarsely 
striate  behind.  Whorls  81j,  the  first  rather  large,  last  compressed. 
Aperture  slightly  oblique,  trapezoidal-ovate.  Peristoroe  reflexed 
aid  thickened,  continuous,  very  shortly  free  above.  Superior 
lamella  small,  abruptly  lower  where  it  joins  the  low  spiral  lamella. 
Inferior  lamella  receding,  vertically  ascendiug  within.  Sub- 
columellar lamella  usually  wholly  immersed  (but  in  one  specimen  of 
five  emerging  weakly  to  the  lip-edge).  Principal  plica  dorsal 
and  lateral.     Upper  palatal  plica  short,  a  straight  oblique,  lateral 
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deprived  of  cuticle;  surface  lustreless,  weakly  striate;  acutely 
tapering  above  to  a  small  and  rather  acute  apex.  Whorls  10, 
moderately  convex,  the  last  compressed.  Aperture  shortly  ovate, 
but  slightly  oblique.  Peristome  continuous,  shortly  free  above, 
moderately  thick  and  broadly  flaring,  reflexed,  excavated  at  the 
sinulus.  Superior  lamella  marginal,  subvertical,  continuous  with 
the  spiral  lamella,  which  penetrates  to  the  middle  of  the  ventral 
side.  Inferior  lamella  deeply  receding,  subvertical  within  the  last 
whorl,  a  little  thickened  below,  not  extending  inward  as  far  as  the 
superior  lamella.  Subcolumellar  lamella  deeply  immersed.  Prin- 
cipal plica  strong,  approaching  the  lip,  extending  slightly  past,  the 
middle  of  the  lateral  position.  Upper  palatal  plica  short,  oblique, 
slightly  disconnected  from  the  lunella,  Lunella  dorso-lateral, 
straight  above,  curving  far  inward  below. 

Length  14.3,  diam.  3.5  nmi. 

Clausilium  narrow,  rounded  at  the  apex. 

Goto,  Hizen.  Types  No.  82,956,  A.  N.  S.  P.,  from  No.  818 
of  Mr.  Hirase's  collection.  The  locality  was  incorrectly  given  as 
Goto,  Uzen,  in  my  preliminary  description. 

This  species  recalls  C.  aubaurantiaca  somewhat.  The  lip  is 
unusually  developed.  The  slight  notch  between  the  lunella  and 
the  short  upper  palatal  plica  is  unlike  the  allied  species,  and  re- 
minded me  at  first  of  some  species  of  the  group  of  C,  sublunellata, 
but  the  strong  inward  bend  of  the  lower  end  of  the  lunella  shows 
clearly  that  it  belongs  to  the  group  of  C.  avxijiensU. 

Clausilia  agna  n.  sp.   PI.  XIX,  figs.  89, 40, 41, 42. 

Shell  fusiform,  moderately  solid,  the  penultimate  whorl   widest, 
preceding  and  last  whorls  a  little  narrower,  those  above  tapering  to 
a  somewhat  obtuse  apex.     Brownish -yellow,  somewhat  transparent. 
Surface  brilliantly  glossy,  as  though  varnished,  showing  some  faint 
growth  wrinkles  under  a  lens.     Whorls  7-8,  moderately  convex, 
the  suture  often  appearing  marj^ned  by  transparence.     Last  whorl 
not  differently  sculptured.     Aperture  subvertical,   squarish-ovate. 
Peristome  expanded  and  narrowly  reflexed,  hardly  thickened,  the 
upper  margin  adnate  or  barely  free  from  the  preceding  whorl. 
Superior  lamella  compressed,  marginal,  continuous  with  the  spiral 
lamella,  which  does  not  reach  quite  to  the  middle  of  the  ventral 
side.     Inferior  lamella  deeply  receding,  a  little  thickened  near  its 
lower  end,  straightly  ascending,  not  penetrating  as  deeply  as  the 
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epirol  lamella.  Subcolumellar  lamella  Treakly  emerging.  Prindpal 
plica  short,  visible  within  the  mouth,  extending  inward  past  the 
luDella.  Upper  palatal  plica  very  short,  connected  with  a  rather 
low,  nearly  straight,  slightly  dorso-Ialeral  lunella,  the  lower  end  of 
which  curves  abruptly  inward. 

Length  10.2,  diam.  2.5  mm.;  whorls  7^. 

Length  8.6,  diam.  2. -3  nun. ;  whorls  6|. 

Clausilium  (PI.  XIS,  figs.  39,  40)  parallel -sided,  nearly  straight, 
roonded  apically,  deeply  exi^sed  on  the  columellar  side  of  the 
filament. 

Yakushima,  OsumL  Typee  No.  82,959,  A,  N.  S.  P.,  from  No. 
663eof  Mr.  Hirase's  collection. 

This  species  resembles  Zaptyx  in  texture  and  general  gtructure,  as 
well  as  in  the  form  of  the  clausilium,  but  it  differs  in  wanting  the 
sutural  plicffi  and  the  accessory  lamelln  of  that  group.  It  is 
remarkable  for  the  vamish-like  gloss  of  the  surface. 

CUniilU  Mloptyi  n.  «P.    PI.  XIX,  tigi.  t,%  «,  47,  it. 

Very  small,  fusiform,  pole  corneous-brown,  solid  and  strong, 
rather  rapidly  tapering  above  to  a  rather  obtuse  apex.  Surface 
regularlt/  Kulplured  iriiA  tlrong,  straight  ribs,  very  coarse  for  so 
small  a  shell.  Whorls  7},  convex,  the  last  somewhat  compressed, 
with  the  ribs  a  little  more  separaled.  Aperture  squarish -ovate. 
Peristome  white,  conlinuons,  reflexed,  thickened  within,  very 
shortly  free  above,  notched  at  the  position  of  the  superior  lamella. 
Superior  lamella  marginal,  compressed,  subvertical,  continuous  with 
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oblique  and  a  little  thickened;  columellar  side  excised  near  the 
filament. 

Yaku-shima,  Osumi.  Types  No.  82,958,  A.  N.  S.  P.,  from  No. 
894  of  Mr.  Hirase's  collection. 

Very  distinct  from  any  knovm  Japanese  or  Kiukiuan  species. 
The  strength  and  coarseness  of  the  sculpture  is  remarkable  in  so 
small  a  shell.  The  lamellse  and  plicse  penetrate  less  deeply  than 
usual. 

One  specimen  (PI.  XIX,  ^g,  49)  is  larger  and  more  obese  than 
the  others  of  the  t3rpe  lot,  but  it  agrees  in  other  characters. 

The  ribs  are  shown  a  little  too  much  spaced  on  the  last  whorl  of 
fig.  48. 

Oroup  of  C  aulacopoma. 

Shell  similar  to  that  of  the  group  of  C  awajiensis,  except  that  a 
nodule-like  lower  palatal  plica  is  developed  inward  from  the  termi- 
nation of  the  lunella.  Clausilium  strongly  curved,  channeled  on 
the  outside  at  the  apex. 

The  single  species  at  present  composing  this  group  is  strongly 
individualized  by  the  peculiar  modification  of  the  clausilium. 

CUvtilia  anlAOopoma  Pilsbry.    H.  xvn,  figs.  12,  IS,  II,  15, 16. 

These  Proceedings  for  1901,  LIII,  p.  656,  footnote  No,  11  (March  1, 
1902). 

Shell  fusiform,  strongly  attenuated  above,  brown,  the  surface 
lustreless,  finely  and  weakly  striate,  more  strongly  so  on  the  back 
of  the  last  whorl.  Whorls  about  9i^,  convex,  the  apex  small. 
Aperture  trapezoidal -ovate,  a  little  oblique.  Peristome  reflexed 
and  thickened.  Sinulus  distinct  and  slightly  retracted.  Superior 
lamella  marginal,  small  and  low,  continuous  with  the  spiral  lamella, 
which  penetrates  to  the  middle  of  the  ventral  side.  Inferior 
lamella  deeply  receding,  straightly  ascending  within  the  last  whorl, 
distinctly  thickened  and  a  little  sinuous  near  its  lower  end,  a  little 
shorter  within  than  the  spiral  lamella.  Subcolumellar  lameUa 
emerging  to  the  lip-edge,  though  sometimes  but  weakly,  and 
bounded  by  grooves.  Principal  plica  extending  from  the  dorsal 
nearly  to  the  ventral  side.  Upper  palatal  plica  short,  united  in  the 
middle  to  the  strong  oblique,  latere -dorsal  lunella,  which  is  straight 
above  and  curves  inward  below,  its  inner  end  being  contiguous  to 
a  strong  short,  nodule-like  lower  palatal  plica. 
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Length  13.5,  diam.  3  mm. 

Length  12.5,  diam.  2.7  mm. 

Length  12,  diam.  3  mm. 

Clausilium  (PI.  XVII,  figs.  13,  14)  rather  narrow  and  parallel- 
dded,  very  strongly  curved,  pinched  into  a  channel  or  spout  at  the 
apex,  abruptly  and  deeply  emarginate  on  the  columellar  side  of  the 
filament. 

Hirado,  Hizen,  in  wcBtem  Kyushu.  Types  No.  82,980,  A.  N. 
R  P.,  from  No.  7336  of  Mr.  Hirase's  collection. 

There  is  some  variation  in  the  degree  of  apical  attenuation  and 
in  the  emphasis  of  the  subcolumellar  lamella.  Fig.  16  represents 
the  type.  Some  specimens,  as  that  drawn  in  fig.  12,  are  more 
swollen.  The  shell  resembles  species  of  the  group  of  C.  aviajietuu 
in  most  of  its  characters,  except  for  the  nodule-like  lower  palatal 
plica,  but  it  is  very  distinct  in  the  specialization  of  the  clausilium, 
which  is  channeled  apically,  much  as  in  C.  crenilabium,  the  channel 
apparently  fitting  over  the  lower  palatal  plica. 

Section  TTRANNOPH^DUSA  Pilsbry. 
Oroup  of  C.  mikado. 
The  forma  described  and  illustrated  below  complete  the  illustra- 
tion and  description  of  the  species  and  varieties  now  known  of  this 

section. 

CUoiilla  ftBTMIti«««  Boettasi.    PL  XX,  lis*-  BO,  61,  62,  AS,  6*. 
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Specimens  from  Kobe,  Setsu  (B.  Schmacker),  are  gray -brown 
or  reddish-brown,  worn,  with  8^10  whorls,  and  are  about  13  mm. 
long.     The  subcolumellar  lamella  emerges. 

Nohaia,  Yamato.  Specimens  measure  from  12.3  x  3.3  mm.  with 
9i  whorls,  to  14  X  3  mm.  with  10  whorls.  The  subcolumellar 
lamella  emerges. 

Aiga,  Kii.  Glossy,  orange-brown,  transparent  enough  to  show 
the  lunella  and  plicse  through;  whorls  9^1  Oi^;  length  11^ 
13}  mm.     Subcolumellar  lamella  emerging. 

Nachi,  Kii  (fig.  51).  Brownish  dark -red,  opaque.  Whorls  10 
to  11 ;  length  12f  to  14  mm.  The  subcolumellar  lamella  emerges 
weakly  or  is  immersed. 

Kurozu,  Kii.  Whorls  10,  length  12^13  mm.  The  subcolumel- 
lar lamella  emerges  slightly  or  is  immersed. 

Ikari,  Awaji  (fig.  50).  Color  and  texture  as  in  last.  Whorls 
10;  length  13-14  mm.     The  subcolumellar  lamella  emerges. 

Suimura,  Awa,  Shikoku  (figs.  52,  53).  Rather  light  chestnut- 
brown,  some  specimens  showing  the  lunella  and  plic»  through. 
Length  12-15  mm.     The  subcolumellar  lamella  emerges. 

Obi,  Huga.  The  shells  are  gray-brown  or  reddish-brown,  and 
measure  13  mm.  long,  3  wide,  with  10  whorls.  The  connection 
between  the  superior  and  spiral  lamellae  is  very  low,  almost  inter- 
rupted, and  the  lunella  is  somewhat  arcuate.  The  subcolumellar 
lamella  emerges  weakly.  The  clausilium  of  a  specimen  from  this 
locality  is  figured  (^g.  54). 

Claniilia  aurantiaoa  var.  erberi  Bttg.   PL  XX.  figs.  55, 56, 57, 58, 59, 60. 

BoBttger,  Syst.  Verz.,  p  57. 

Moellendorff,  J.  A.  S.  B„  LIV,  pt.  2,  No.  1,  p.  65. 
O.  a.  minor  Mlldff.,  Journ.  Asiatic  Sec.  Bengal,  LI,  pt.  2,  No.  1,  p. 
9  (July,  1882) ;  types  from  Nara,  Yamato. 

Smaller  and  somewhat  more  slender  than  C.  aurantiaea,  the  sub- 
columellar lamella  immersed ;  lip  narrower ;  lunella  not  quite  reach- 
ing the  upper  palatal  plica. 

This  small  form  is  usually  fairly  distinguishable  from  the  typical 
aurantiaca.  It  extends  from  Harima  to  Yamato  or  Kii,  specimens 
being  before  me  from  the  following  localities : 

Tomisato,  Kii.  Whorls  8-9;  length  10-11^  mm.  The  sub- 
columellar lamella  barely  emerges.  It  is  not  typical  erberi.  Per- 
haps referable  rather  to  aurantiaca  proper. 
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Gojo,  Y&naXo.  Len^  10^,  diam.  2  nun. ;  whorls  9}.  8ub- 
ooluDiellar  lamella  immereed. 

Nara,  Yamato.  Length  9^,  diom.  2  mm. ;  whorls  9.  Sub- 
oolumellar  lamella  immersed  (Fl.  XX,  fig.  55,  the  polataJ  anua- 
ture  represented  as  though  showing  through,  but  the  shell  is 
opaque).     This  and  the  preceding  are  typical  erberi. 

Chikubu-shima,  an  island  in  Lake  Biwa,  Omi  (fig.  56). 
Length  varying  from  10  to  12}  nun.;  whorls  9-10.  Tlie  sub- 
columeilar  lamella  is  unmened.  Though  some  specimens  are  rather 
large,  their  characters  are  otherwise  as  in  the  smaller  ones  with 
them.     The  shell  figured  in  outline  is  10.3  mm.  long. 

Kashima,  Harima  (PI.  XX,  figs.  57-60).  Glossy,  handsome 
spedmens,  10}  to  11}  mm.  long,  witli  10  to  10}  whorls.  The 
BubcolumeUar  lamella  is  immersed ;  the  palatal  plicse  are  long,  but 
the  lunella  is  very  short  in  some  examples  (fig.  59),  while  in  others 
it  is  as  long  as  in  shells  from  Yamato. 

OUailUa  ■vnntlMft  *v.  plieiUbrli  (a.  Adaou).  Pi.  XX,  ftgi.  ei,  si.  us. 


C.  auraiUiaea  var.  hypoptyehia  Pilibr^,  these  Proetedingi  for  1)01, 
p.  052,  footnote  No.  7. 

Shell  fusiform,  moderately  swollen,  distinctly  attenuated  above, 
slendernear  the  apex;  whitish  under  a  pale-brown  cuticle,  all  of 
the  specimens  seen  being  more  or  less  eroded  on  the  eur&ce. 
Closely  striate.     Whorls  about  10},  the  last  one  tapering.     Aper- 
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or  having  a  group  of  folds  in  ihat  repon  (fig,  77).  Superior 
lamella  oblique,  attuDing  the  margin,  rather  widely  eepaiatod  from 
the  spiral  lunella.  Spiral  lamella  continued  inward  lo  a  point 
above  the  sinulua.  Inferior  lamella  deeply  receding,  though  often 
continued  to  the  lip-edge,  obliquely  and  strMghtly  ascending  within, 
and  continued  inward  a  little  beyond  the  termination  of  the  epiral 
lamella.  Subcolumellar  lamella  emerg^g  to  the  lip-edge,  and 
usually  bounded  by  grooves.  The  principal  plica  is  aboul  a  half- 
whorl  long,  extending  from  a  dorsal  to  a  ventral  portion.  The 
lunella  is  strong,  latero-ventral,  its  upper  end  curving  inward,  lower 
end  united  to  the  lower  palatal  plica  at  or  near  its  inner  end. 

Length  19,  diam.  4.1,  diam.  of  second  whorl  1  mm. 

Length  17,  diam.  3.8,  diam.  of  second  whorl  .8  mm. 

Clausillum  narrow,  oblique  at  the  distal  end,  thickened  along 
t^e  columellar  mar^  and  distally,  as  usual  in  Tfrannophadtua. 

Tairiuji,  Awa,  Shikoku  Island.  TypeeNo.  82,957,  A.  N.  S.  P., 
from  No.  819  of  Mr.  Hirase's  collection. 

This  peculiar  species  resembles  C.  mikado  Pils.  in  its  mudi 
attenuated,  concave-sided  spire,  which  ia  more  slender  than  that  of 
C.  iotaptyx  Pils.  It  stands  between  iotaptifx  and  mikado  in  the 
number  of  whorls.  The  aperture  is  formed  about  as  in  (7.  iotaptyx, 
not  being  built  forward  as  in  C.  mikado.  From  both  of  the 
species  named  it  differs  in  palatal  armature,  the  lunella  being  like 
that  of  C.  bilabrata  Smith.  The  spire  is  apparently  not  subject  to 
self -amputation,  the  apex  being  entire  in  the  six  specimens  before 
me.     The  clausUium  is  of  the  shape  usual  in  T^rannophtedtua. 
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glossy,  evenly  thread-striate  obliquely.  Whorls  a  trifle  over  8, 
convex,  the  last  well  rounded  beneath.  Aperture  vAde^  oval, 
vertical,  the  peristome  expanded,  subreflexed,  somewhat  thickened 
within,  continuous,  in  contact  with  the  preceding  whorl  above. 
Superior  lamella  wholly  warding^  the  spiral  lamella  arising  far 
within.  Inferior  lamella  forming  a  small  and  deeply-placed  but 
prominent  subhorizontal  fold.  Subcolumellar  lamella  deeply 
immersed.  Principal  plica  short,  dorso-lateral.  Moderately  long 
upper  and  lower  palatal  plicse  are  developed  (but  apparently  no 
lunella). 

Length  12,  diam.  3.1,  length  of  aperture  3.2  mm. 

Nachi,  Kii.  Type  No.  82,454,  A.  N.  8.  P.,  from  No.  789  of 
Mr.  Hirase's  collection. 

A  single  specimen  of  this  remarkable  Eaphcedusa  was  sent  by 
Mr.  Hirase,  with  the  remark  that  it  seemed  different  from  any  other 
species.  It  stands  in  the  middle  between  the  "  group  of  C.  hun" 
gerfordiana**  and  that  of  C  euholostoma,  as  defined  in  my  last 
paper  upon  this  topic.  Both  of  these  groups  have  the  superior 
lamella  absent  or  vestigial,  represented  by  a  slight  thickening  of 
the  peristome,  and  there  b  more  or  less  whitish,  papery  cuticle,  in 
streaks  and  spiral  lines.  C  holotrema  resembles  C.  hungerfordiana 
in  the  palatal  armature,  but  is  more  like  euholostoma  in  the 
squarish-oval,  not  in  the  least  piriform  shape  of  the  aperture. 
The  dark,  wide,  wine-brown  belt,  contrasting  with  the  corneous, 
white-variegated  band  above,  makes  it  a  conspicuous  species.  This 
belt  terminates  short  of  the  outer  lip,  as  shown  by  transparence  in 
the  figure.  The  single  specimen  received  has  not  been  opened,  but 
this  is  the  less  essential  because  the  palatal  folds  show  through  the 
thin  shell. 

Section  STEREOPHJEDUSA  Boettger. 
Group  of  C.  una. 

Similar  in  general  characters  to  the  group  of  C.  japonioa,  but 
with  the  right  margin  of  the  lip  plicate,  and  having  a  short  lunella 
developed  in  connection  with  the  lower  palatal  plica ;  no  interme- 
diate palatal  plicie. 
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CkuUlA  nu  nUbrj.    Fl.  XZI,  llgi.  U,  87,  ga,  M. 

These  Prouediagt  tor  1901,  LIII,  p.  690,  footnote  Ko.  14  (Harch  1. 
IMS). 

Shell  regularly  tapering  above,  attenuated  near  the  apex,  very 
solid  and  strong,  pale  yellowish,  slightly  glossy,  regularly,  closely 
striate,  the  etriation  becoming  much  coarser  on  the  back  of  the 
last  whorL  Whorls  llj  to  12,  moderately  convex,  the  penolti- 
mate  widest.  Apical  whorl  globose,  the  next  2  or  3  whorls  hardly 
increasing  in  diameter,  last  whorl  a  little  compressed.  Aperture 
ovate,  hardly  oblique.  Peristome  thickened  and  reflexed,  continu- 
ous, shortly  free  above,  a  little  notched  or  emar^nate  at  the  position 
of  the  superior  lamella,  the  entire  upper  antf  right  margiiu  closely 
and  de^ly  pUeate.  Superior  lamella  slender,  subverlical,  mar- 
pnsl,  conlinuoufl  within  with  the  spiral  lamella,  which  ia  high 
laterally,  and  oontinuee  inward  to  a  point  above  the  ainulus.  In-, 
ferior  lamella  bifid,  appearing  as  a  double  /old  below,  ascending  in 
a  wide  spiral,  and  continued  inward  as  far  as  the  spiral  lamella. 
Subcolumellar  lamella  emer^g  to  the  lip-edge.  Prindpal  plica 
over  a  half-whorl  long,  visiblti  deep  in  the  throat  and  extending 
inward  to  the  ventral  side.  There  is  a  small  upper  palatal  plica, 
lateral  in  poeititm  and  converging  inward  toward  the  principal 
plica,  and  a  much  longer,  arcuate,  lower  palatal  plica,  from  the 
middle  of  which  a  very  short,  rudimentary  lunella  arises. 

Length  23,  diam.  5.3  mm, 

Length  21.5,  diam.  5.2  mm. 
Clausilium    (PI.   XXI,   figs.   68,   69)   broad  distally,   irn^arly 
ickened  at  the  apes,  aomewhat  emargitmte 
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Oroup  of  C  entaspira, 
ClauiiliA  dsmononim  n.  ip.    PI.  XXI,  figs.  70. 71. 

Shell  small,  fusiform,  rather  thin,  finely  substriate,  the  latter  part 
of  the  last  whorl  more  coarsely  so ;  glossy.  Early  whorls  lost  in 
the  specimens  described;  the  last  whorl  is  laterally  compressed, 
flattened,  the  base  convex,  full  and  somewhat  sack-like.  Aperture 
obUque,  irregularly  ovate,  the  peristome  contmuous,  very  shortly 
free  above.  Superior  lamella  small,  marginal,  short,  not  continuous 
with  the  spiral  lamella.  Inferior  lamella  receding,  becoming  very 
high  and  approaching  the  superior  lamella  in  the  throat;  and 
within  the  last  whorl  it  ascends  in  a  broad  spiral  curve.  Subcolu- 
mellar  lamella  emerging  to  the  lip-edge.  Principal  plica  rather 
short.     Lunella  rather  short  and  arcuate.     Clausilium  unknown. 

Length  of  specimen  with  4f  whorls  remaining,  8.2,  diam.  2  mm. 

Length  of  specimen  with  4^  whorls  remaining,  7.8,  diam. 
2.2  mm. 

Kikaiga-shima,  Oshima  group.  Types  No.  82,981,  A.  N.  S.  P., 
from  No.  874  of  Mr.  Hirase's  collection. 

A  fossil  of  the  land-shell  bed.  It  has  the  form,  size  and  surface 
of  a  ZaptyXy  but  is  unlike  that  group  in  the  widely  spiral  ascent  of 
the  inferior  lamella  within.  Whether  the  species  is  allied  to  C.  en- 
tospira,  which  I  have  placed  in  StereophcBdusa,  or  is  an  Eupkcedusa 
I  am  not  prepared  to  say  in  the  absence  of  the  clausilium;  for  it 
has  something  in  common  with  both  groups — the  spiral  inferior 
lamella  approaching  the  superior  in  the  throat,  the  superior 
lamella  not  connected  with  the  spiral,  etc. ;  but  provisionally,  and 
merely  to  put  it  somewhere,  I  refer  the  species  to  the  group  of 
C  entospira. 

EXPLANATION  OF  PLATES  XVII— XXL 

Plate  XVII,  Figs.  1,  2. — Clausilia  caryostoma  Mlldflf.     Kobe,  Setsu. 

Figs.  3,  4,  5,  0. —  C.  caryostoma  var.  jayi  Pils.     Jo,  Kii. 

Figs.  7,  8,  9,  10,  11.— C.  gracicB  Pils.     Nachi,  Kii. 

Figs.  12,  13,  14,  15,  16. — C.  aulaeopoma  Pils.     Ilirado,  HizeD. 

Plate  XVIII,  Figs.  17,  20,  21,  22.— (7.  heteroptyx  Pils.  Type. 
Tomisato,  Kii. 

Fig.  18. — C.  luteroptyx  Pils.     Nachi,  Kii. 

Fig.  19. —  C.  heteroptyx  Pils.     Tomisato,  Kii. 

Figs.  23,  24,  25,  26,  27.— C.  tericina  var.  rhopalia  Pils.  Mikuriya, 
Snruga. 

Figs.  28,  29,  30. — C.  tuhulina  var.  leucopeas  Pils.    Ikoma,  Kii. 

Figs.  81,  32. — C.  subulina  var.  leucopeas  Pils.    Samotonaka-mura,  Kii. 
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Pl^TE  XIX,  Figs.  83,  34,  85,  86.— (7.  tabigjiobHit  Pila.     HIrado,  Bizea. 

Pigs.  87,  38.— a  bigenerit  Pils,    Got6,  Hizen. 

FigB.  30,  40,  41,  43.— C.  aoTui  Plla.     Yaku-Bhima,  Osoml. 

FigB.  48,  44.— (7.  tantitla  Pila.     Goto,  Hizen. 

Flge.  45,  46,  47,  48.— C.  ealoptj/x  Pils.    Yskn-ahimit,  Osuml. 

Fig,  49.— C.  ealoptyx  Pila.,  an  obese  fonn  from  the  same  locality. 

Plate  XX,  Fig.  SO.— C  aurantiaea  "Bttg.     Ikari,  Awaji. 

Fig.  01.— f7.  aiiranUaca  Bttg.     Nachi,  Kti. 

Figs.  53,  &3.— <7.  aurantiaea  Bttg.     Sulmara,  Awa  (Btaikoku). 

Fig.  U.— C.  aurantiaea  Bttg.  Clausilinm  of  a  specimeD  from  Obi, 
Husa. 

Fig.  BO.— f7.  auranttoea  var.  0rfi<rt  Bttg.  Nara,  Yamato.  The  shell 
is  opaque,  the  palatal  armature  being  represented  diagrammatically  in 
this  figure. 

Fig.  BB. — C.  oaranHaea  var.  erieri  Bttg.    Chiknba-shima,  Omi. 

Figs.  G7,  G8,  60,  SO,  —  0.  aurantiaea  var.  trberi  Bttg.    Eaahima,  Haiima. 

Figs.  61,  63,  03.-0.  aurantiaea  var.  plieOabrii  A.  Ad.  Eashlma, 
near  Tanabe,  Kii. 

Figs.  64,  6S. — G.  aurantiaea  var.  plioilabrit  A.  Ad.  Lai^e  form  fhim 
the  same  locality. 

Plate  XXI,  Figs.  66,  67,  68,  Q6.~C.  una  Pils.    Goto,  Hizen. 

Figs.  70,  71.— (7.  dctmonorum  PUs.    Eikalgs-shima,  Oshima  group. 

Pig.  12.-0.  holotruna  Pils.     Nachi,  KU. 

Figs.  73,  74.— <7.  nigra  Pile.    Eaahimo,  Haiima. 

Figs.  76,  76,  77.-0.  dalU  Pils.    Talriuji,  Awa  (Shikoku). 
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BBSCBIPTIOHB  OF  TWO  SPECIES  OF  EXTINCT  T0ST0I8ES,  ONE  NEW. 

BY   O.    P.    HAY. 

Tettndo  atatooisB  sp.  nov. 

T  In  the  collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia the  writer  has  found  certain  bones  which  belong  apparently 
to  an  undescribed  species  of  the  genus  Testudo,  These  bones  are 
accompanied  by  a  label  to  this  effect:  *'  Miocene,  E.  W.  Mamock, 
Atascosa  county,  Texas."  How  this  material  came  to  the  Acad- 
emy there  is  no  record.  Mr.  Witmer  Stone  has  suggested  that  it 
may  have  been  derived  from  Dr.  Leidy's  collection;  we  know 
also  that  Mr.  Mamock  collected  in  Texas  for  Prof.  Cope,  but 
beyond  this  there  is  no  indication  that  these  bones  were  ever  in  the 
hands  of  either  Prof.  G)pe  or  Dr.  Leidy. 

These  remains  consist  of  the  left  half  of  the  anterior  lobe  of  the 
plastron  and  the  greater  portion  of  the  left  side  of  the  hinder  lobe. 
Figures  of  these  parts  are  here  presented. 


Fig.  2. 


Fig.  1. 

The  species  has  been  one  of  considerable  size.  The  xiphiplas- 
tron  has  had  a  length  of  about  110  mm. ;  the  whole  posterior  lobe 
a  length  approximately  of  120  mm.  The  anterior  lobe  has  had 
about  the  same  length.     We  may  perhaps  safely  estimate  200  mm. 
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for  the  length  of  the  bridge,  thus  making  the  plastron  440  mm. 
long. 

The  antenor  lobe  (fig.  1)  hoB  been  close  to  200  mm.  in  width. 
The  intercUvicle,  or  eatoplastron,  has  had  a  width  of  100  mm. ;  its 
length  has  probably  been  about  80  mm.,  but  ile  hinder  border  is 
missing.  The  gular  scutes  encroach  on  its  anterior  border.  A 
broad  rounded  lip  has  projected  beyond  the  gulo-humeral  sul<a 
about  28  mm.  It  has  had  a  width  of  80  mm.,  and  is  not  notched  in 
front.  The  whole  border  of  the  anterior  lobe  is  acute,  throngh  the 
beveling  off  of  the  upper  aide.     Fig.  2  is  a  section  through  the  lip 
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earlike,  somewhat  as  ihey  are  in  T.  polyp henius,  but  uot  so  narrow 
as  they  are  in  ihe  latter.  From  the  midline  behind,  the  border  is 
acute  around  the  lobules  and  as  far  forward  as  about  35  mm.  be- 
hind the  hyix)-xiphiplastral  suture.  Here  it  rather  suddenly  be- 
comes broadly  rounded,  as  shown  by  the  cross-section  (fig.  4).  At 
the  suture  mentioned  the  thickness  of  the  bone  is  30  mm.  The 
wall  thus  formed  continues  backward,  descending  somewhat,  and 
meets  the  midline  15  mm.  or  more  in  front  of  the  bottom  of  the 
notch.  Fig.  5  represents  a  section  through  one  of  the  lobules  in  a 
direction  from  its  tip  toward  the  centre  of  the  hinder  lobe.  The 
greatest  thickness  is  22  mm. 

The  femoro-anal  sulcus  runs  from  the  midline  outward,  so  as  to 
make  the  outer  end  of  the  anal  scute  somewhat  wider  than  the 
mesial  end.  Aniero-posteriorly,  at  the  middle  of  its  width,  the 
scute  is  40  mm.  long. 

It  is  probable  that  the  deposits  in  which  this  tortoise  was  found 
belong  to  the  Pliocene. 

Terrapene  eurypygia  (Cope). 

This  species  was  described  by  Prof.  Coi)e  in  18G0  (2Va?w.  Avier. 
Philos.  Soc,  XIV,  new  series,  p.  124),  the  type  specimen  being  a 
small  portion  of  the  rear  of  the  carapace.  It  was  regarded  as  distinct 
from  the  common  Terrapene  of  the  region  on  account  of  the  appar- 
ently greater  width  of  the  vertebral  scutes.  This  seemed  to  be 
indicated  by  the  contact  of  the  last  vertebral  with  the  ninth  mar- 
ginal scute.  Xu  figure  was  made  of  the  sj^ecimen,  and  nothing 
in  addition  was  afterward  published.  The  tyjxi  has  been  examined 
by  the  writer. 

In  181)9  (Jour,  Phila,  Acad,,  XI,  pp.  193-267)  Prof.  Cope 
described  various  remains  of  the  vertebrates  which  had  been  col- 
lected by  Messn?.  Dixon  and  Mercer  in  the  Port  Kennedy  cave. 
Among  other  things  there  were  three  tortoises  found,  viz.,  Clanmys 
insciilpta,  C  percrassa  and  Toxaspis  ( Terrapene)  angnillulatcf. 
There  belonged  to  the  collection,  however,  another  box-tortoise 
which  was  not  mentioned  by  Co|x»,  and  was  j)erhaj)s  not  seen  by 
him.  Through  the  kindness  of  the  management  of  the  Academy 
this  has  been  put  in  my  hands  for  examination.  These  remains 
consist  of  almost  the  whole  of  the  plastron  and  of  various  frag- 
ments of  the  carapace  and  the  right  humerus. 

An  examination  of  these  hones  showed  that  they  belongeil  either 
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to  Terrapene  canlina  or  to  a  species  closely  related  to  it.  It  was 
soon  observed  that  the  ninth  mar^nal  comes  into  contact  wilh  the 
last  vertebral  (fig.  6),  a  cnndilion  which  recalled  Cope's  Oittudo 
eurypygia,  and  a  cloae  comparison  proved  that  they  are  identical,  one 
of  the  portions  of  Ihe  Port  Kennedy  specimen  being  fortunately 
the  right  mar^n  of  the  rear  of  the  shell  from  near  the  midline  to 
the  hinge.  The  question  therefore  arises  whether  or  not  ihe  new 
material  confimia  Cope's  view  of  Ihe  distinctness  of  the  species. 

The  unusual  width  of  the  fourth  and  fifth  vertebral  scutes  is 
proved  by  Cope's  type  and  confirmed  by  the  Port  Kennedy  speci- 
men.    Belonging  to  the  latter  is  a  fragment  of  the  campnce  pre- 


-i-^: 


Fig-  e. 


senting  a  part  of  the  nuchal,  a  part  of  the  first  and  second  centals, 
and  the  first  and  second  peripherals  (fig.  7).  In  T.  Carolina  the 
first  vertebral  does  no(  usually  encroach  on  the  first  peripheral 
bone;  in  llie  fragment  alluded  to  above  the  vertebral  reaches  over 


1902.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  387 

tion  of  hypoplast  and  xiphiplast,  is  in  T.  Carolina  5  mm.  thick;  in 
T.  eurypygiay  7  mm.  thick.  This  border  is  also  wider  in  the  latter 
species  than  in  any  specimens  of  the  living  species  at  hand. 

No  doubt  all  or  nearly  all  the  characters  appealed  to  for  the 
separation  of  Cope's  species  are  more  or  less  variable,  but  it  appears 
unlikely  that  there  should  be  so  many  deviations  from  the  normal 
in  one  or  two  specimens.  An  examination  of  eighteen  specimens 
of  T.  Carolina  revealed  the  fact  that  in  one  the  fifth  vertebral  was 
in  contact  with  the  ninth  marginal  on  both  sides,  while  in  another 
specimen  these  scutes  were  in  contact  on  one  side.     In  both  cases. 


Fiff.  7. 


'o 


however,  some  of  the  scutes  in  the  region  were  somewhat  abnormal 
in  their  development.  Leaving  this  out  of  view,  w^e  have  the  con- 
tact in  about  eight  and  one-third  per  cent,  of  cases.  It  appears 
unlikely  that  the  only  two  specimens  that  we  have  of  the  fossil 
species  would  belong  among  this  small  minority. 

In  the  Port  Kennedy  specimen  the  anterior  lobe  is  51  mm.  long, 
and  68  mm.  wide  at  the  hinge.  In  front  of  the  hinge  the  width 
increases  to  72  mm.  The  i)osterior  lobe  has  had  a  length  of  at 
least  80  mm. 

Fig.  ()  presents  a  \'iew  of  the  fragment  of  the  rear  of  the  plas- 
tron of  the  Port  Kennedy  sixjcinien,  the  interrupted  lines  having 
been  added  in  order  to  show  the  position  of  the  fragment.     The 
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crossing  of  the  sulci  on  the  upper  porlion  of  the  drawing  indicates 
the  presence  of  a  small  scute  cut  off  from  the  fifth  vertebral,  a 
:^light  abnormality.  In  fig.  6  the  peripherals  are  numbered,  but 
not  the  marginal  scutes.  The  ninth  scute  ia  the  one  lying  partly 
on  the  uinlh  {leripheral  and  partly  on  the  tenth.  In  both  figures 
the  bony  sutures  are  represented  by  zigzag  lines,  while  the  sulci 
between  the  wutes  are  shown  by  dotted  line*. 
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TWENTY  NEW  AXEBICAN  BATS. 
BY   GERRIT  8.  MILLER,  JR. 

This  paper,  published  here  by  permission  of  the  Secretary  of  the 
Smithsonian  Institution,  contains  descriptions  of  twenty  new 
American  bats,  the  types  of  nineteen  of  which  are  in  the  United 
States  National  Museum.  Six  of  these  belong  to  the  series  of 
Mexican  bats  in  the  Biological  Survey  collection,  kindly  placed  at 
my  disposal,  together  with  those  in  his  private  collection,  by  Dr.  C. 
Hart  Merriam. 

Antrof oof  minor  sp.  nov. 

!ZVp<?.— Adult  (skin  and  skull),  No.  79,096,  United  States 
National  Museum  (Biological  Survey  collection).  Collected  at 
Comondu,  Lower  California,  Mexico,  September  20,  1895,  by  J. 
E.  McLellan. 

Characters,  — Color  as  in  the  large  Antrozoua  pacifieus  or  slightly 
darker ;  size  rather  less  than  that  of  the  small  A,  pallidiLS, 

Color, — Dorsal  surface  buff,  everywhere  washed  with  wood- 
brown,  but  particularly  on  region  behind  shoulders.  Under  parts 
clear  buff,  paler  than  that  of  back  and  fading  to  cream-buff  on 
middle  of  belly.     Ears  and  membranes  dark  brown. 

Skull  and  Teeth. — Skull  narrower  than  that  of  the  other  species, 
the  difference  particularly  noticeable  in  the  posterior  region  of  the 
braincase.  Crown  of  upper  premolar  and  of  first  and  second  upper 
molars  much  shorter  in  proportion  to  their  width  than  in  A,  palli- 
du8  and  A.  pacificiis.  The  lower  molars  are  uniformly  smaller  than 
those  of  A.  pallidusy  but  not  different  in  form. 

3feasurements. — External  measurements  of  tyi)e:  Total  length, 
93;  tail,  85;  tibia,  20;  foot,  10  (9);  forcann,  48;  thumb,  9.6; 
second  digit,  40;  third  digit,  80;  fourth  digit,  68;  fifth  digit,  68; 
ear  from  meatas,  28;  ear  from  crown,  19;  width  of  ear,  16; 
tragus,  11.4. 

Cranial  measurements  of  an  adult  male  from  the  type  locality 
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(No.  96,491):  Greateet  length,  19  (21);'  basal  length,  17.6 
(19);  basilar  length,  14  (15.4);  mt«rorbital  constriction,  4(4.6); 
zygomatic  breadth,  11  (12.8);  mastoid  breadth,  9  (10);  breadth 
of  braincase  above  rooU  of  zygomata,  8.6  (9);  mandible,  13 
(14.8);  maxillary  toothrow  (exclusive of  inciaore),  6.8  (8);  man- 
dibular toothrow  (exclusive  of  incisors),  7.6  (8). 

Speeimeru  Examined. — Five  (four  skins),  all  from  the  type 
locality. 

Remarks. — Antrotous  mimrr  is  a  well-marked  local  apecies,  com- 
binmg  the  dark  color  of  A.  paenfieus  and  the  small  eize  of  A. 
patlidtiB  with  a  peculiar  form  of  the  molar  teeth. 
PlpUtralln*  oiniunoiiiaiu  *?■  uov. 

T^pe-— Adull  female  (skin  and  skuJl),  No.  100,231,  Uniled 
Stat«s  National  Museum  (Biological  Survey  collection).  Collected 
at  Montechristo,  Tabasco,  Mexico,  May  4,  1900,  by  E.  W.  Nel- 
son and  E.  A.  Goldman.  Origioal  number,  14,136. 

Charaders. — Largest  known  American  Pipistrellus ;  forearm,  37; 
great«8t  length  of  skuU,  15.  Ear  shorter  than  that  of  P.  sub- 
jktvus,  but  much  narrower.  Color  uniform  cinnamon  throughout, 
the  individual  hairs  of  the  back  with  practically  no  trace  of  tri- 
color markings. 

Ean. — The  ear  resembles  that  of  IHpUtrellvsaubJtavuiia  general 
form,  but  it  is  shorter  and  very  much  narrower.  Tragus  straight, 
much  like  that  of  P.  gubfiavus,  but  narrower. 

Fur,  Membranat,  etc. — The  fur  is  shorter  and  less  woolly  than 
that  of  P.  tubfiavus,  and  it  lacks  the  abundant  sprinkling  of  long 
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the  dark  basal  area,  thus  distantly  suggesting  a  tricolor  pattern. 
Ears  and  membranes  brown,  the  free  edge  of  the  wing  apparently 
lighter,  but  this  is  perhaps  due  to  some  irregularity  in  drying. 

Skull. — The  skull  is  much  larger  than  that  of  Pipistrellus  sub- 
flavuSy  in  this  respect  slightly  exceeding  that  of  Myotis  lucifugus. 
In  form  it  is  longer  and  narrower  than  in  the  other  American 
species  of  Pipistrellus,  a  difference  which  is  particularly  noticeable 
in  the  rostrum  and  palate.  Thus,  while  the  length  of  the  bony 
palate  is  1.4  mm.  greater  than  in  a  fully  adult  P.  suhflavusy  the 
width  between  middle  molars  is  no  more  and  the  distance  between 
roots  of  upper  incisors  is  probably  a  little  less  than  in  the  smaller 
species.  Lachrymal  foramen  large,  its  centre  over  posterior  root  of 
large  premolar ;  distance  from  its  lower  edge  to  rim  of  alveolus  less 
than  width  of  large  premolar  measured  along  cingulum.  In 
P.  9ubflavus  this  distance  is  distinctly  greater  than  width  of  tooth. 
Bony  palate  more  produced  behind  line  of  last  molar  than  in  the 
allied  species,  the  median  projection  large  and  well  developed. 
Audital  bullae  of  same  relative  size  as  in  P.  subflavus. 

Teeth, — Aside  from  their  much  greater  size,  the  teeth  do  not  differ 
notably  from  those  of  Pipistrellus  subflavus.  Inner  upper  incisor 
dbtinctly  smaller  than  outer,  not  approximately  equal  to  it  as  is 
the  case  in  P.  subflavus.  First  upper  premolar  as  large  as  outer 
incisor,  slightly  internal  to  toothrow,  but  plainly  visible  from  outer 
side.  First  and  second  upper  molars  with  a  distinctly  indicated 
hypocoue,  no  trace  of  which  is  present  in  P.  subflaims,  Jjower 
incisors  crowded  into  a  coutinuoius  row  between  the  canines,  the 
crown  of  the  outermost  subterete.  Other  mandibular  teeth  essen- 
tially as  in  P.  subflavuSy  except  for  their  greater  size. 

Measurements, — External  measurements  of  type:  Total  length, 
99;  tail,  44;  tibia,  15.4;  foot,  9.G  (8);  forearm,  37;  thumb, 
6.8;  second  finger,  35;  third  finger,  ()3;  fourth  finger,  53;  fifth 
finger,  47;  ear  from  meatus,  11.4;  ear  from  crown,  9;  width  of 
ear,  7. 

Cranial  meai*urenien Is  of  type:  Greatest  length,  15  (13);'  basal 
length,  14  (12);  basilar  length,  11. (>  (9.8);  palatal  length 
(median,  but  posterior  spine  not  included),  6  (4.8);  width  of 
palate  between  middle    molars,   3    (3) ;    interorbital   constricticm, 


'Measurements  in  parentheses  are  ihosa  o(  slu  adult  Pipistrfllus  sub- 
flavus from  Raleigh,  N.  C.  (Xo   36,655). 
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4  (3.8);  zygomatic  breadth,  9  (8);  breadlh  of  braincose  above 
roots'of  zygomata,  7.2  (6.4);  maudiblo,  11.4  (9.8);  maxillair 
loothrow  (exclusive  of  incismrfi),  5.8  (4.6);  mandibular  toothrow 
(exclusive  of  iucLsora),  6  (4.6). 

Specimens  Examined. — Oue,  the  type. 

Remarks. — Tliis  bat  differa  so  widely  from  the  other  known 
Americau  ttpecies  of  Pipistrellas  as  to  need  no  lipeoial  comparisons. 
Superficially  it  has  much  the  appearance  of  an  unuRually  red 
Slyotis  lucifugus,  and  only  on  examination  of  the  teeth  do  the 
animars  true  relationships  become  apparent. 

A  few  individual!*  were  found  in  an  unoccupied  house  on  the  edge 
of  the  lowu  of  Monlechrislo,      Apparently  the  species  was  uncom- 

ruTpUnii  flortdauiu  ip.  nor. 

Type. — Adult  female  (skin  and  skull),  No.  111,379,  United 
States  National  Museum,  Collected  at  Lake  Kisflimmee,  Fla., 
March  28,  1901,  by  Dr.  Edgar  A.  Mcariis.  Original  number, 
5,183. 

Charadert. — Color  as  iu  the  large  Dcuyptenie  itilennediut  (H. 
Allen)  and  the  small  D.  xanthinue  (Thomas);  size  intermediate 
between  these  extremes. 

Measurements. — External  measurements  of  type:  Total  length, 
129;  tail.  52;  tibia,  20;  foot,  9  (8.4);  forearm,  49;  thumb,  10; 
second  digit,  61 ;  third  digit,  98;  fourth  digit,  80;  fiftii  digit.  65; 
ear  from  meatus,  17;  oar  from  crown,  11 ;  width  of  ear,  11, 

Cranial  measurements  of  type:  Greatest  length,  18  (19.8);'  baaal 
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(Thomas),  but  to  a  much  less  degree.  Indeed,  it  is  probable  that 
it  intergrades  with  the  Texan  animal.  The  three  specimens  col- 
lected at  Kissimmee  by  Dr.  Meams,  taken  in  connection  with  those 
which  I  examined  in  1897,  show  such  constant  differences  from 
D.  intermedins  that  it  now  seems  best  to  recognize  the  Austro- 
riparian  race  by  name.  More  detailed  measurements  of  the  two 
forms  will  be  found  in  North  American  Faunae  No.  13,  p.  117. 

HYCTIN0M0F8  gen.  nov.    {.Mdlonidx.) 

Type.  — Nydinomus  femorosaccua  Merriam. 

Characters, — Externally  like  Nydinomus,  Skull  similar  to  that 
of  PromopSy  except  that  the  premaxillaries  are  separated  in  front 
by  a  very  narrow  space.  Teeth  as  in  Nyctinomus,  but  upper 
incisors  parallel,  the  two  occasionally  in  contact  with  each  other. 

Bemarks.  —  Although  intermediate  between  Nydinomus  and 
Promops,  the  group  of  species  of  which  N.  femorosaccus  is  typical 
forms  a  very  natural  genus.  Its  members  have  usually  been 
referred  to  NydinomxiSy  but  Dr.  J.  A.  Allen*  has  recently  placed 
two  forms  {depressus  and  affinis)  in  Promops,  In  those  thus  far 
known  there  are  only  four  lower  incisors.  I  have  examined  the 
following  species:  Nydinomops  femorosa^icus  (Merriam),  N.  yuca- 
tanicus  sp.  nov.,  N,  aurispinosus  (Peale),  N.  laticaudaiiLS  (E. 
Geoffroy),  N,  orthotis  (H.  Allen),  N.  depressiis  (Ward),  N. 
affinis  (J.  A.  Allen)  and  N,  macrotis  (Gray).  It  is  probable  that 
Nydinomus  megaloiis  Dobsou  is  also  a  member  of  this  genus. 

Hyotinomops  yuoatanious  sp.  nov. 

Typc—AdvM  female  (skin  and  skull).  No.  108,166,  United 
States  National  Museum  (Biological  Survey  collection).  Collected 
at  Chichon  Itza,  Yucatan,  Februar}-  9,  1901,  by  E.  W.  Nelson 
and  E.  A.  Goldman.     Original  number,  14,521. 

Characters — Size  and  general  api)earance  as  in  N.  europs,  but  ear 
larger  and  with  better  developed  keel,  nearly  as  in  iV.  femorosaccus. 
Skull  slightly  larger  than  that  of  N,  europs,  the  rostrum  longer 
and  interorbital  region  more  nearlv  cylindrical.  Teeth  as  in 
iV.  europsy  but  larger. 

Ears. — The  ear  agrees  in  all  detail.^  of  form  with  that  of  Nydi- 
nomops  femorosaccus,  duo  allowance  being  made  for  its  smaller  size. 
The    keel,   however,   may  be    a    little    lo.s.s    developed,    though  its 

^Bull  Anur.  Mus.  y^f.  UlsL,  XIII,  i).  91,  May  12,  1900. 
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appeai-ance  may  havfi  been  slightly  altered  by  drj-ing.  It  U  quite 
different  in  form  from  that  of  J\^.  europe,  aud  not  thickened  al  the 
edge  as  in  y.  l^ieaudatta.  Anlitragus  large,  in  form  exactly  like 
that  of  2f.  femoroaaecus,  therefore  higher  in  proportion  to  its  width 
than  in  N.  laticaudaiua  and  N.  europt.  Tragus  as  in  jV.  femoro- 
gaeetii. 

Color. — Dorsal  surface  uniform  van  dyke -brown,  the  hairs  whitish 
at  base,  but  not  eharply  bicolor.  In  certain  lights  the  extreme 
lips  of  the  hairs  show  a  faint  wash  of  wood-brown,  and  in  others 
there  is  a  strong  sheen  of  bluish  ecni-drab.  Under  parts  like 
back,  but  strongly  tinged  with  wood-brown.  Ears  and  membranes 
dark  brown. 

Skull. — The  skull  is  intermediate  in  size  between  that  of  Nydi- 
nomopt  europt  and  the  lai^r  K,  latieaudaim  and  N.  fcmorotaeeut. 
In  form  it  shares  lo  a  certain  extent  the  shortening  of  the  rostrum 
that  characterizes  the  Brazilian  species,  but  this  peculiarity  is  not 
carried  as  far,  nor  is  the  cylindric  contour  of  the  iulerorbital  region 
noticeably  impaire<l.  The  orifice  of  the  anterior  nares  is  more 
tubular  than  in  N.  eumpf,  but  less  so  than  in  N.  feinorosaeeut. 

Tedh. — The  teeth  agree  in  all  resi^ects  with  iho.'je  of  Nydinomopt 
europe  except  that  the  upper  incisors  are  larger  and  more  closely  set. 

MeaxuremenU. — External  measurements  of  type:  Tolal  length, 
98;  toil,  42;  tibia,  12.4;  foot,  9  {7.«);  forearm,  42;  thumb,  8; 
second  finger,  40 ;  third  finger,  81 ;  fourth  finger,  60 ;  fifth  finger, 
42;  ear  from  meatus,  15;  ear  from  crown,  11. G;  width  of  ear, 
17;  tragus,  1.8. 
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Remarks. — Although  Nyctinomops  yucatanicus  is  in  many  respects 
intermediate  between  the  small  N.  europs  and  the  larger  N,  lati- 
caudcdtLS  and  N,  femorosaccuSy  it  is  a  very  distinct  species.  Its 
relationships  are  evidently  with  the  larger  forms,  though  super- 
ficially it  bears  a  close  resemblance  to  N.  europs, 

Mr.  Nelson  and  Mr.  Goldman  secured  the  specimens  in  crevices 
of  the  ruins  at  Chichen,  Ilza.  A  bat  which  I  hey  supposed  to  be 
the  same  was  seen  at  Tunkas  and  Merida. 

Molotsns  nigrioans  »p.  nov. 

Type. — Adult  male  (skin  and  skull),  No.  90,941,  United  States 
National  Museum  (Biological  Survey  collection).  Collected  at 
Acaponeta,  Tepic,  Mexico,  August  2,  1897,  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number,  11,433. 

Characters. — Slightly  larger  than  Molossus  rufus  from  Paraguay; 
color  blackish -brown,  the  shoulders  frequently  though  not  invari- 
ably grayish.  Red  phase  uncommon,  brighter  than  that  of  M. 
rufus,  but  apparently  less  so  than  in  M.  pretiosus. 

Color. — Type:  Upper  parts  a  uniform  very  dark  seal-brown, 
interrupted  on  shoulders  by  a  crescentic  area  of  broccoli-brown 
about  10  mm.  in  width.  This  lighter  color  appears  again  as  an 
ill-defined  wash  on  head  between  ears.  Under  parts  like  back, 
but  everywhere  lightened  by  a  w^ash  of  broccoli  brown,  this  most 
conspicuous  on  throat.  Ears  and  membranes  an  indefinite  blackish- 
brown.  Red  phase:  The  few  specimens  in  the  red  phase  have 
been  immersed  in  alcohol  for  ten  years  and  are  therefore  not  to  be 
trusted  as  regards  color.  They  are  now  a  uniform  tawny,  rather 
less  bright  than  M.  pretiosus  in  the  same  pelage. 

Variation  in  color,  as  shown  by  the  skins  in  the  dark  phase,  is 
slight,  and  such  as  occurs  is  mostly  a  mere  darkening  of  the  general 
tint  and  the  partial  or  complete  obliteration  of  the  shoulder  cres- 
cent.    In  the  majority  of  specimens,  indeed,  this  crescent  is  absent. 

Skull  and  Teeth. — The  skull  is  about  the  same  size  as  that  of 
Molossus  rufuSy  but  the  rostrum  is  heavier  and  the  interpterygoid 
space  and  the  palate  are  wider.  On  the  other  hand,  the  sagittal 
and  lambdoid  crests  apj)car  never  to  reach  the  extreme  development 
seen  in  Molossus  rufus. 

Teeth  as  in  Molossus  rufus,  but  distinctly  heavier  throughout. 

Measurements. — External  measurements  of  type:  Total  length, 
145;  tail,  58;  tibia,  lH.(j;  foot,  12   (11);  forearm,  52.6;  thumb. 
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9;  second  finger,  48;    third  finger,   100;  fourth  finger,  80;    fifth 
finger,  51. 

Cranial  measurements  of  type:  Greatest  length,  23.6  (23) ;'  baeal 
length,  19.8  (20);  basilar  length,  17.4  (17.4);  median  palatal 
length,  7,2  (7.2);  interorbiial  constriction,  4.8  (4.2);  zygomatic 
breadth,  15.2  (14);  breadth  of  braincase  above  roots  of  zygo- 
mata, 11.4  (11);  greatest  heighl  of  sagittal  crest,  2.2  (3);  man- 
dible, 17  (16.6);  maxillarj- toolhrow  (exclusive  of  incisorj),  8.8 
(8);  mandibular  toothrow  (exclusive  of  incisors),  10  (9). 

Specimens  Examined. — Forty-aix,  from  the  following  localities  in 
Mexico:  Chiapas — Huehuetan,  1,  Tonila,  1;  Colima — City  of 
Colima,  17;  Jalisco — Tenchillan,  1;  Oaxaca— Llano  Grande,  1, 
Tehuantepec  City,  2  (1  skin);  Tamaulipaa — Alta  Mira,  1;  Tepie 
— Acaponeta,  8  (3  skins);  Tuxtia — San  Andres,  1  (skin);  Vera 
Cniz — Catemaco,  7  (3  skins);  Yucatan — Chichen  Ilza,  7  (fkins). 

Remarh.—ThfLt  this  bat  is  numerous  in  parls  of  Mexico  is  shown 
by  the  following  extract  from  the  collectors'  field  notes:  "  Common 
about  the  houses  in  Acaponeta.  During  the  day  they  conceal  them- 
selves under  the  tiles  of  roofs.  One  man  told  us  that  he  had  killed 
over  three  hundred  of  them  shortly  before  our  arri\-al  while  at 
work  on  his  roof. ' ' 
■olotni*  pretloni  *p-  oav. 

1901.  Motottut  rvfut  BobinMU  and  Lyon.  Proc.    U.  S.  Nat.  Hih., 
XSIV,  p.  156,  October  3,  1901. 

Type.— Adult  male  (skin  and  skull),  Ko.  102,761,  United 
States  National  Museum.      Collected  at  La  Guaira, 
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There  is  much  variation  in  color,  as  pointed  out  by  Robinson 
and  Lyon.  The  young  and  a  few  adults  are  practically  black.  In 
others  the  rufous  is  more  conspicuous  than  in  the  type,  sometimes 
invading  the  entire  pelage  to  the  exclusion  of  the  dark  browTi.  In 
the  completely  red  specimens  the  exact  shade  varies  from  burnt 
umber  to  a  rather  dark  tawny. 

Skull  and  Teeth, — The  skull  and  teeth  are  much  smaller  than  in 
true  M0I0S8U8  rufuSy  but  I  can  detect  no  tangible  difference  in  form, 
beyond  the  rather  less  development  of  the  sagittal  and  lambdoid 
crests. 

Measurements, — External  measurements  of  type:  Total  length, 
123;  tail,  44;  tibia,  18;  foot,  11.4  (10.8);  forearm,  45.4;  thumb, 
8.2;  second  finger,  42;  third  finger,  90;  fourth  finger,  70;  fifth 
finger,  47. 

Cranial  measurements  of  type:  Greatest  length,  21  (23);®  basal 
length,  18  (20);  basilar  length,  16  (17.4);  median  palatal  length, 
7  (7.2);  interorbital  constriction,  4  (4.2);  zygomatic  breadth,  13 
(14)  ;  breadth  of  braincase  above  roots  of  zygomata,  10.6  (11.4)  ; 
greatest  height  of  sagittal  crest,  1.8  (3)  ;  mandible,  (16.6)  ;  max- 
illary toothrow  (exclusive  of  incisors),  8(8);  mandibular  toothrow 
(exclusive  of  incisors),  8.8  (9). 

Speeimena  Examined. — Seventy -one  (44  skins),  all  from  the 
vicinity  of  La  Guaira. 

Remarks.  —  Specimens  from  Sapucay,  Paraguay,  essentially 
topotypes  of  MoIossils  rufmy  which  have  been  received  within  the 
past  few  months,  show  that  the  bat  from  northern  South  America  is 
an  easily  recognizable  form.  The  Paraguay  skins  are  all  a  uni- 
form reddish-brown,  very  near  the  raw  umber  of  Ridgway.  They 
are  very  uniform  in  color  and  show  no  tendency  tovvard  the  bright 
tints  of  Molossus  pretiosiis  in  the  corresjwnding  phase.  Neither  is 
there  any  sugga«»tion  of  a  black  phase.  As  far  as  can  be  deter- 
mined from  the  material  now  at  hand,  we  have  a  large  southern 
form,  true  Molossws  rufasy  which  apparently  lacks  the  black  phase 
and  in  which  the  red  phase  is  very  dull ;  a  large  northeni  form, 
Jf.  nigricans,  in  which  the  red  phase  is  rare,  and  a  small  form, 
intermediate  in  range,  with  both  phases  of  pelage  well  devel- 
oped and  characterized  by  great  richness  of  color. 

•Measurements  in  parentheses  arc  those  of  an  adult  male  Molossua 
rufas  from  Sapucay,  Paragnay. 


398  PROCEEDINGS  OF  THE   ACADEMY  OF  [May, 

Hjetiitotm*  uittUulkrauk  ip.  nor. 

7Vp<-— Adult  male  (in  alcohol).  No.  113,188,  United  States 
Katiooal  Museum.  Collected  at  Roseau,  Dominica,  W.  I., 
August  5,  1901,  by  H.  Selwyn  Branch. 

' '  Charaelerg. — In  general  almilar  to  the  common  Nydtnomtu  of 
the  Greater  Antilles,  but  size  even  less,  the  length  of  forearm  (in 
sixteen  specimens)  ranging  from  36.5  mm.  to  38.5  mm. 

Form,  Color,  eU. — In  color  and  external  form  this  species  shows 
no  peculiarities  as  compared  with  the  common  representative  of  the 
Nyetinomiu  bragilietma  group,  occurring  in  Cuba,  Jamaica  and 
Forto  Rico.  As  iu  the  latter,  the  ears  are  relatively  smaller  than 
those  of  the  continental  members  of  the  genus,  extending,  when 
laid  forward,  just  to  nostril  instead  of  distinctly  beyond  end  of 
muzzle.  The  usual  brown  and  red  color  phases  are  represented, 
but  as  all  but  two  of  the  specimens  at  hand  have  been  preserved  in 
alcohol  no  exact  comparison  can  be  made. 

Skull  and  Teetk. — ^The  skull  and  teeth  do  not  differ  appreciably 
from  those  of  Cuban  specimens  of  the  larger  West  Indian  form. 
The  first  lower  premolar  is  very  minute  and  without  distinct 
cingulum. 

MeoKuremmU. — External  measurements  of  type:  Total  length, 
83;  tail,  30;  tibia,  12;  foot,  6.6  (6);  forearm,  47.4;  thumb,  7; 
second  finger,  38;  third  finger,  70;  fourth  finger,  58;  fifth  finger, 
40;  ear  from  meatus,  15;  ear  from  crown,  11.4;  width  of  ear,  15. 

Cranial  measurements  of  type:  Greatest  length,  16;  basal 
Icu-tli,  14, «;  biiMlur  Iciiirlli,   1^;  riK-.l 
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External  Form. — Except  for  its  greater  size,  Natalm  major  so 
dosely  resembles  specimeas  of  N,  stramineua  from  Dominica  as  to 
require  no  detailed  description. 

Skull  and  Teeth, — While  the  skull  resembles  that  of  N,  stramin- 
eua in  form  it  is  readily  distinguished  by  its  larger  size  and  heavier 
structure.  The  braincase  in  particular  is  greatly  inflated  as  com- 
pared with  that  of  the  smaller  species.  Rostrum  with  sides  nearly 
parallel.     The  teeth  are  similar  in  form  to  those  of  N.  stramineus. 

Measurements, — External  measurements  of  the  type  and  of  an 
adult  female  from  the  type  locality:  Total  length,  cT  110,  9  116; 
head  and  body,  d  49,  ?  53;  tail,  c?  61,  ?  63;  tibia,  d  22.4, 
9  23;  foot,  d  9  (7.6),  99.8  (8);  forearm,  c?  42,  9  43;  thumb, 
c?  6,  9  6 ;  second  digit,  c?  44,  9  43 ;  third  digit,  c?  80,  9  82 ; 
fourth  digit,  d  61,  9  62;  fifth  digit,  d  57,  9  58;  ear  from 
meatus,  d  15,  9  16.6;  ear  from  crown,  d  12,  9  12. 

Cranial  measurements  of  type:  Greatest  length,  18  (17),' basal 
length,  16.4  (15.6);  basilar  length,  14.6.(14);  median  palatal 
length,  9.8  (8.8);  breadth  of  rostrum  at  base  of  canines,  4.4 
(3.6);  interorbital  constriction,  3.6  (3.2);  zygomatic  breadth, 
9.6  (9);  greatest  breadth  of  braincase,  9  (7.8);  mandible,  14 
(13);  maxillary  toothrow  (exclusive  of  incisors),  8  (7.8);  man- 
dibular toothrow  (exclusive  of  incisors),  8.4  (7  8). 

Specimens  Examined.—  Two,  both  from  the  type  locality. 

Remarks, — Xataliis  major  has  been  compared  with  eighteen  spe- 
cimens of  N.  siramineus  from  the  island  of  Doniiuica.  None  of 
the. latter  at  all  closely  approaches  it  in  size. 

Hattlus  xnexioanus  sp.  nov. 

Type. — Adult  female  (in  alcohol).  No.  96,496,  United  States 
National  Museum  (Biological  Survey  collection).  Collected  at 
8anta  Anita,  Lower  California,  Mexico,  in  July  or  August,  1897, 
bv  J.  F.  Abbott. 

Characters.-  Smaller  than  Natalus  stramineus ;  skull  with  ros- 
trum more  tapering  anteriorly. 

]\Color. — In  color  as  in  other  external  characters  Xatalus  mexi- 
eanus  apparently  does  not  differ  from  X.  stramineus.  The  only 
specimens  of  the  latter  that  I  have  seen  are,  however,  preserved 
in  alcohol.     Two  well-definetl   color  phases  occur,  a  yellow  and  a 

•Measurements  in  parentheses  are  those  oT  an  adult  male  -V".  stramin- 
€us  from  the  island  of  Dominica  (No.  113,605). 
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Itrown,  lu  the  former  (repreaenlefl  by  the  type)  the  fur  is  even'- 
where  ochraeeous,  that  of  ihe  under  parts  uniform  from  bafic  to  lip 
of  hairs,  that  of  the  back  slighdy  washed  with  clay  color.  la 
the  browu  phase  the  fur  is  broccoli -brown,  somewhat  palor  beneath 
t)ie  surface  and  oa  the  uuder  parts.  All  shades  of  iulcr^^datioQ 
betweeu  the  two  phases  may  be  found  in  any  series  of  specimens. 

Skull  and  Teelk. — In  general  form  the  skull  is  like  tliut  of 
y.  elraminetis,  but  the  braincase  is  smaller  and  the  anierior  pan  of 
Ihe  rostrum  is  more  taperiug,  differences  readily  appreciable  on 
comparison. 

'  MeasuremenU.  — External  measurements  of  type :  Total  leugtii, 
95;  tml,  63;  tibia,  19;  foot,  7.6  (7);  forearm,  35.4;  thumb, 
5;  second  finger,  37;  third  finger,  77;  fourth  fiuger,  5<i;  fifth 
finger,  57;  ear  from  meatus.  14;  ear  from  crown,  12. 

Cranial  measurements  of  tj-pe:  Greatest  length,  1(>  (17j;'* 
basal  length,  14  (15.6);  basilar  length,  13  (14);  zyj^'omatic 
breadth,  8  (9);  interorbital  constriction,  3  (3.2);  greatest  breadth 
of  braincase  above  roots  of  zygomata,  7.6  (7.8);  mandible,  12 
(13);  maxillary  tootbrow  (exclusive  of  incisors),  7  (7.8);  man- 
dibular toothrow  (exclusive  of  incisors),  7  (7.8), 

Specimera  Examined. — One  hundred  and  seven,  from  the  follow- 
ing localities  in  Mexico:  Campeche — Apazote,  1  (skin);  Duraogo 
— Chacala,  25;  Jalisco — Ameca,  17;  Itzatlan,  1  (skin);  Lower 
California — San  Jose  del  Cabo,  3;  Sania  Anita,  2;  Siiialoa — near 
Mazatlan,    1;  Plomasas,    9;  Kosario,  42    (7  skins);  Tuxlla — San 
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CAaracter«.— Similar  to  the  Cuban  Chilcnyeteris  boothi  Gund- 
lach,  but  with  smaller  ears. 

Color. — Upper  parts  rather  dark  brown,  the  exact  shade  inter- 
mediate between  the  hair-brown  and  bistre  of  Ridgway.  Under 
parts  broccoli-brown  washed  with  ecru -drab,  jwirticularly  on 
throat.     Wings  and  ears  an  indefinite  blackish-brown. 

Skull  and  Teeth, — The  skull  and  teeth  resemble  those  of  Chile- 
nyeUris  boothi  in  all  respects.  From  that  of  the  Jamaican  C  par- 
nellii  the  skull  is  similarly  indistinguishable,  but  the  teeth  differ 
notably  in  the  greater  size  of  the  second  lower  premolar.  This 
tooth,  crowded  quite  out  of  the  toothrow  in  C.  pamellii,  so  that  the 
first  and  third  premolars  come  fully  in  contact,  is,  in  C.  boothi  and 
C.  portoricennSj  so  placed  as  to  separate  the  first  and  third  by  a 
distinct  space  readily  noticeable  when  the  toothrow  is  viewed  from 
the  outer  side.  This  character,  though  apparently  trivial,  is  per- 
fectly constant  in  a  series  of  seven  specimens  from  Porto  Rico,  four 
from  Cuba,  and  two  from  Jamaica. 

Measurements. — External  measurements  of  type:  Total  length 
(skin),  92;  tall  (skin),  22;  tibia,  18.8;  foot,  10  (9);  forearm, 
51.4;  thumb,  8;  second  finger,  42;  third  finger,  85;  fourth  finger, 
58 ;  fifth  finger,  58 ;  ear  from  meata<>,  20. 

Cranial  measurenienls  of  type:  Greatest  length,  20;  basal 
length,  18.6;  basilar  length,  17;  in terorbital  constriction,  4;  lach- 
rymal breadth,  7.4;  zygomatic  breadth,  11;  mandible,  15;  maxil- 
lar}- toothrow  rexclu-sive  of  incL?ors;,  8.8;  mandibular  toothrow 
(exclusive  of  incL-ors;,  9. 

Remarks. — The  fonns  of  the  Chilonyetfrit  pamellii  group  from 
Cuba,  Jamaica  and  Porto  Ria>  may  be  distinguished  by  the  follow- 
ing key : 

First  lower  premolar  in  c^jntact  with  ihinl,  the  second  crowded  out 

of  toothrow  on  lingual  j?ide C\  pamellii. 

First  lower  premolar  not  in  contact  with  third,  the  second  in  tooth- 
row, though  a-^ually  dispkced  towanJ  lingual  side : 

Ear  fn.m  meatui  2.V24  mm.,       .     .   ^.     .     .     .      C.  boothi. 
Ear  from  meatus  19-21  mm C.  pertoricenMS. 

Ckiloayetcrii  mexieama  »p.  nor. 

IVpe.— Adult  male  (skin  and  j^kull;.  No.  89,277,  Unile^l  State? 
National   ^lu^eum    (Biological  .Sur\'ey  collection).      Collected  at 
2^ 
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San  Blae,  Tepic,  Mexicn,  June  9,  1897,  by  E.  W.  NeWm  and  E. 
A.  Goldman.     Original  number,  11,132. 

Charaders. — Similar  to  Ckilonyderit  rubigiitota,  but  size  emaller 
and  color  (in  brown  phase)  much  less  dark. 

Color. — Brofni  phase,  represented  by  the  type:  Dorsal  surface  a 
uniform  brown,  most  closely  reaembling  the  broccoli -brown  of  Ridg- 
way,  but  darker  and  with  a  mixture  of  both  hair-brown  and  drab. 
The  individual  hairs  are  nearly  uniform  throughout  thar  length, 
though  the  bases  are  faintly  darker  and  the  lips  lighter.  Under 
parte  wood-brown,  much  lighter  than  Ridgway's  Plate  III,  fig.  19, 
the  hairs  distinctly  dark  slaty-browu  at  base.  Ears  and  membranes 
brown,  somewhat  darker  than  body. 

Yellow  phase :  Entire  body  and  bead  tawny -ochraceous,  the  hain 
of  the  upper  parts  uniform,  those  of  the  belly  dull  brown  at  base. 

Sktill  atid  Teeth. — Except  for  iheir  smaller  size,  Ihe  skull  aud 
teelh  do  not  differ  appreciably  from  those  of  ChilonycUris  rubigi- 

Measarementg. — External  measurements  of  type:  Total  lenglh, 
82;  tail,  20;  tibia,  19.4;  foot,  11.6  (10);  forearm,  54;  thumb, 
7;  second  finger,  45;  third  finger,  90;  fourth  finger,  71;  fifth 
finger,  67;  ear  from  meatus,  21. 

Cranial  measuremenls  of  type:  Greatest  length,  20  (22) ;"  basal 
length,  19  (— );  basilar  length,  17  (19);  interorbitalconslriction, 
4.4  (4.4);  lachrymal  breadth,  7.8  (8.6);  zygomatic  breadth,  11.8 
(13);  mandible,  15  (17);  maxillary  toothrow  (exclusive  of  in- 
cisors),  9    (10);    mandibular   toothrow  (exclusive   of    incisors). 
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At  San  Bias  Chilonycteris  mexicana  was  very  common  in  a  small 
narrow  cave  which  extended  like  a  deep  crevice  into  the  base  of  the 
cliff  on  the  hillside  facing  the  town. 

Mormoops  tuxnidioeps  sp.  uov. 

Tj/pe. — Adult  male  (in  alcohol),  No.  5,581,  collection  of  Dr.  C. 
Hai*t  Merriam.  Collected  in  the  Point  Gourde  Caves,  Trinidad, 
1889,  by  Sir  William  Robinson. 

Char<u:ter8. — Externally  similar  to  Mormoops  megalophylla;  skull 
larger  and  more  swollen  than  that  of  the  Mexican  animal. 

Color  and  other  External  Features.  —After  many  years*  immer- 
sion in  alcohol  the  specimen  presents  no  external  characters  to  dis- 
tinguish it  from  Mormoops  megalophylla. 

Skull  and  Teeth, — The  skull  differs  from  that  of  MormxHtps 
megalophylla  in  greater  size,  due  to  increased  breadth  of  both  ros- 
trum and  braincase,  though  particularly  of  the  latter.  There  is  no 
other  evident  difference  in  form.  Teeth  as  in  Jf.  megalophylla 
except  that  the  premolars  both  above  and  below  are  slightly  larger, 
a  difference  which  may  readily  prove  to  be  no  more  than  indi- 
vidual. 

Mea>surements. — External  measurements  of  type:  Total  length, 
92;  tail,  26;  tibia,  22;  foot,  11  (10.4);  forearm,  55;  thumb,  7; 
second  digit,  50;  third  digit,  102;  fourth  digit,  73;  fifth  digit, 
65;  ear  from  meatus,  14;  ear  from  crown,  8. 

Cranial  measurements  of  type :  Greatest  length,  15  (14.6)  ;"  basal 
length,  15  (14.6);  basilar  length,  13.2  (13);  median  palatal 
length,  8.6  (8.4);  least  interorbital  breadth,  5.6  (5);  lachrymal 
breadth,  7.4  (7);  zygomatic  breadth,  9.8  (9.2);  mastoid  breadth, 
9.2  (8.6);  greatest  breadth  of  braincase,  10  (8.8);  mandible,  13 
(12.8);  maxillary  toothrow  (exclusive  of  incisors),  8.2(8); 
mandibular  toothrow  (exclusive  of  incisors),  8.8  (8.4). 

Specimens  Examined. — One,  the  type. 

Remarks. — The  differences  between  Mormoops  megalophylla  and 
Af.  iumidiceps  are  of  the  same  kind  and  extent  as  those  separating 
Naialus  mexicanus  from  N.  stramineus  and  Chilonycteris  msxicana 
from  C.  ruhiginosa.  The  Trinidad  Mormoops  is  very  different 
from  the  small  M,  intennedius  of  Cura9ao. 

"  Measurements  in  parentheses  are  tliose  of  an  adult  male  Mormoops 
megalophylla  from  Tampico,  Mexico  (No.  60,378). 
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rjffw.— Adult  t?  (Bkin  and  skuU),  No.  113,838,  United  States 
National  Museum.  Collected  at  San  Javier,  northern  Ecuador, 
August  10,  1900,  by  G.  Fleming.     Original  number,  12. 

Characters. — Smaller  than  Dermanvra  emerea  and  D.  lolUea  and 
color  much  paler ;  ear  with  narrow  whitish  border.  Skull  smaller 
than  that  of  D.  toUeea,  the  palatine  foramina  much  more  numerous. 

Color. — General  color  a  light  yellowish-brown,  intermediate 
between  the  cream-buff  and  clay  color  of  Ridgway,  the  upper 
parts,  especially  the  region  behind  shoulders,  washed  with  broccoli- 
brown.  Face  with  four  ill-defined  whitish  eriripes.  Ears  and 
membranes  light  brown,  the  former  dislinclly  edged  with  whitish. 

Skull. — Except  for  its  noticeably  smaller  size,  the  skull  does  not 
differ  from  that  of  D.  toUeca  in  general  appearance.  It  is  distin- 
guishable, however,  by  the  number  of  small  foramina  in  the  palate, 
which  persist  as  two  conspicuous  rows  of  small  perfoiatioos  even 
in  very  old  individuals. 

Teeth. — Tbe  teeth  are  similar  to  those  of  Dermanura  tolleca, 
except  that  they  are  uniformly  smaller. 

Meaguremenis. — External  measurements  of  tj'pe  (from  well-made 
skin):  Head  and  body,  55;  tibia,  14;  foot,  9.i>  (8.0);  forearm, 
36;  thumb,  10;  second  digit,  32;  third  digit,  S2;  fourth  digit,  62; 
fifth  digit,  59;  ear  from  meatus  (estimated),  14;  noseleaf  from 
mai^n  of  lip  (dry),  10. 

Cranial  measurements  of   type:    Greatest  leugth,   20  (22.4);" 
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Dcmuumra  phsotis  sp.  nov. 

%)«.— Adult  female  (skin  and  skull),  No.  108,176,  United  States 
National  Museum  (Biological  Survey  collection).  Collected  at 
Oiichen  Itza,  Yucatan,  February  10,  1901,  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number,  14,537. 

Characters.  —Size  and  color  as  in  Dermanura  rava,  but  ears 
much  darker  and  without  the  whitish  border.  Skull  with  broader, 
flatter  rostrum  than  in  the  South  American  form. 

Form,  Color,  etc, — In  general  appearance  this  bat  so  closely 
resembles  Dermanura  rava  that  no  special  description  is  necessary. 

Ears. — In  form  the  ears  are  similar  to  those  of  Dermanura  rava, 
but  they  appear  to  be  slightly  larger,  and  in  color  they  are  a  uni- 
form darker  brown,  without  trace  of  the  whitish  edging. 

Skull  and  Teeth.  —The  skull  closely  resembles  that  of  Dermanura 
rava,  but  the  rostrum  is  broader  and  flatter  and  the  median  back- 
ward extension  of  the  bony  palate  is  wider.  Molar  teeth  appar- 
ently a  little  narrower  than  in  the  related  species. 

Measurements.  — ^xterntd  measurements  of  type:  Tibia,  14; 
foot,  9(8);  forearm,  37  ;  thumb,  9.6 ;  second  digit,  31 ;  third  digit, 
78 ;  fourth  digit,  62 ;  fifth  digit,  57. 

Cranial  measurements  of  type:  Greatest  length,  19;  zygomatic 
breadth,  11.6;  mastoid  breadth,  10. 

Specimens  Examined. — One,  the  type. 

Remarks. — Dermanura  phceotis  is  closely  related  to  D.  rava,  but 
its  characters  are  not  closely  approached  by  any  of  the  ten  speci- 
mens of  the  latter. 

• 

Vamp3rropi  famoini  sp.  nov. 

Type. — Adult  female  (skin  and  skull).  No.  105,530,  United 
States  National  Museum.  Collected  on  the  Purus  river,  Brazil, 
March  24,  1901,  by  J.  B.  Steere.     Original  number,  24. 

Characters. — Related  to  Vampyrops  infv^cus  Peters  and  V,  dor- 
salis  Thomas,  but  size  larger  and  color  paler  than  in  either.  Face 
stripes  barely  indicated.     Dorsal  line  present,  but  very  faint. 

Chlor. — Greneral  color  broccoli-brown,  slightly  darker  on  head 
ind  nape,  slightly  paler  on  shoulders  and  sides  of  neck,  the  under 
parts  washed  with  ecru- drab.  From  noseleaf  to  ear  can  be  traced 
a  faint  pale  strii)e,  not  different  in  color  from  the  surrounding  parts. 
Dorsal  line  whitish,  extending  from  neck  to  rump.  It  is  plainly 
visible  when  the  fur  is  smooth,  but  a  slight  disarrangement  of  the 
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h^iB  causes  it  tn  disappear.  Ears  and  membraQes  bmwa,  not  aa 
dark  as  ia  Vampyrope  vUtatut,  the  only  large  species  at  hand. 

Skull  and  Teeth.— The  skull  ia  considerably  emaller  than  that  of 
Vampyropt  viitaius,  but  nnt  noticeably  different  in  form,  except 
that  the  interorbital  reginn  is  narrower  and  more  distinctly  cnncave. 
Anterior  narea  a  little  more  produced  backward  ihan  in  the  larger 
Species. 

Teeth  as  in  V.  vUlaltu,  bul  unilormly  much  smaller,  th(  outer 
upper  incisors  excepted.  These  are  actually  as  well  as  relatively 
larger  than  in  the  lai^r  animal. 

MeasuTemenU. — External  measurements  of  type  (from  skin) 
Head  and  body,  70;  tibia,  24;  foot,  13  (12);  forearm,  56 
thumb,  17;  second  digit,  46;  third  digit,  130;  fourth  digit,  93 
fifth  digit,  88;  ear  from  meatus,  19;  width  of  ear,  11.4, 

Cranial  measuremeots  of  type :  Greatest  length,  —  (30) ;"  basal 
length,  —  (28);  basilar  length,  —  (24.4);  median  palatal 
length,  16  (16.6);  interorbital  conslriction,  7  (7.6);  zygomatic 
breadth,  18  (19);  mastoid  breadth,  —  (16);  breadth  of  palate 
between  middle  molars,  8  (8.4)  ;  mandible,  21.8  (22.4)  ;  maxillary 
toothrow  (exclusive  of  incisors),  12  (12.6);  front  of  canine  to 
back  of  second  molar,  11.6(12);  mandibular  toothrow  (exclusive 
of  incisors),  13  (13.4)." 

Specimen  Examined.  — One,  the  type. 

Remarks. — This  species  is  readily  distinguishable  from  Vampyrops 
vitlatus  by  its  smaller  size,  lighter  color,  and  by  the  faintness  of  the 
face  markings  and  dorsal  line.     In  size  it  approaches  V.  reeifinut 
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Stenoderma  luoifB  sp.  nov. 

Type.— AdxAt  female  (in  alcohol),  No.  110,921,  United  States 
National  Museum.  Collected  on  Santa  Lucia  Island,  West  Indies, 
February  4,  1901,  by  H.  Selwyn  Branch. 

Characters, — Larger  than  Stenoderma  niehollsi  of  Dominica,  its 
nearest  geographical  ally,  and  inner  upper  incisors  more  noticeably 
bifid.  Much  smaller  than  S.  Tnontserratenae,  and  with  a  distinct 
white  shoulder  spot. 

Color. — After  a  year's  immersion  in  aloohol  the  color  of  the  fur 
is  a  uniform  clay  color,  that  of  the  back,  limbs  and  membranes 
strongly  washed  with  wood-brown,  that  of  the  under  parts  some- 
what lightened  by  faintly  paler  hair-tips.  A  small  but  very  dis- 
tinct whitish  spot  on  shoulder  at  point  where  membrane  joins  body. 
Ears  and  noseleaf  light-brown.  Membranes  dark-brown  through- 
out, except  that  the  antebrachium  has  a  distinct  pale  border  extend- 
ing from  base  of  thumb  halfway  to  shoulder.  Bones  of  fingers 
and  distal  half  of  forearm  much. lighter  than  membrane. 

Ears,  Membranes,  etc. — The  ears,  membranes  and  external 
features  in  general  are  as  in  a  topotype  of  S.  niehollsi. 

Skull. — The  skull  is  distinctly  larger  than  that  of  Stenoderma 
niehollsi,  but  of  essentially  the  same  form  throughout. 

Teeth  much  more  robust  than  those  of  S.  niehollsi.  The  inner 
upper  incisor  is  very  distinctly  bifid,  in  this  respect  differing  nota- 
bly from  that  of  the  related  species.  Crowns  of  first  and  second 
molars  rather  broader  relatively  to  their  length  than  in  S.  niehollsi. 

Posterior  molar  minute,  its  area  scarcely  more  than  half  that  of 
middle  incisor.  Second  lower  molar  with  outline  of  cro>vn  more 
nearly  square  than  in  S.  niehollsi. 

Measurements. — External  measurements  of  type:  Head  and 
body,  65  (58);^«  tibia,  19  (16.4);  /oot,  12.6  (12);  foot  without 
claws,  12  (11);  forearm,  47  (44);  thumb,  15  (11.6);  second 
finger,  41  (86)-  third  finger,  110  (96);  fourth  finger,  76  (70); 
fifth  finger,  71  (66) ;  ear  from  meatus,  18  (18) ;  ear  from  crown, 
14  (13.6);  width  of  ear,  14  (14). 

Cranial  measurements  of  type:  Greatest  length,  23  (20.4) ;  basal 
length,  20  (17);  basilar  length,  17  (15);  in terorbital  constriction, 
6  (5.4) ;  zygomatic  breadth,  15  (13.6)  ;  mastoid  breadth,  12  (11); 
breadth  of  palate  between  middle  molars,    4.4  (3.6);  mandible, 

^*  Measuremeuts  in  parentheses  are  those  of  an  adult  male  8.  niehollsi. 
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13.4  (12);  maxillary  toothrow  (exclusive  of  incieora),  7.6  (6.4); 
front  of  canine  to  baek  of  second  molar,  7.2  (6);  mandibular 
toothrow  (exclusive  of  incisora),  8  (6.8). 

Spedmeni  Examined. — Four,  all  from  the  type  locality. 

Remarks. — Stenoderma  lima  is  readily  dtstinguUliable  from  S. 
monUerraten*e  by  ile  smaller  size  and  white-spotted  shoulder,  and 
from  S.  nicholhi  by  its  larger  size,  heavier  teeth,  and  distinctly 
bifid  inner  upper  incisors. 
Hamidanu  trioolor  ii>-  ao*. 

Tvpe.— Adult  9  (skin  and  skull),  No.  114,005,  United  Stales 
National  Museum.  Collected  in  cave  at  Sapucay,  Paraguay, 
December  5,  1901,  by  William  Foster,     Original  number,  -589. 

CharaeUrg. — Size  and  general  appearance  as  in  Hemiderma  per- 
«pimllatum,  but  fur  longer  and  more  silky  in  texture  and  the  three 
color  bands  on  the  hairs  of  back  strongly  contrasted. 

Ctlor.  —Hairs  of  dorsal  surface  with  three  sharply  defined  color 
bands.  Banning  at  base  these  are  (a)  hair-brown,  much  darker 
than  that  .of  Ridgway,  4  mm. ;  (fi)  grayish- white,  5  mm. ;  and 
(c)  hair-brown  like  that  of  base,  2  ram.  The  extreme  tips  show  a 
faint  silvery-gray  wash  which  varies  in  intensity  according  to  light. 
As  the  fur  is  loose  and  silky  in  texture  and  everywhere  glossy  and 
variable  with  light  the  combination  of  colors  is  difficult  to  describe. 
On  crown  of  head,  sides  of  neck  and  region  lietween  and  imme- 
diately behind  shoulders  the  grayish-white  appears  conspicuously  at 
surface,  but  elsewhere  the  hair-brown  is  in  excess.  The  slightest 
disarrangement  of  the  hairs  brings  the  light  band  prominently  into 
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Cranial  measurements  of  type:  Greatest  length,  22.4;  basal 
length,  19.6;  basilar  length,  17.6;  interorbital  constriction,  5.6; 
mastoid  breadth,  10.8;  mandible,  15;  maxillary  toothrow  (exclu- 
sive of  incisors),  7.4;  mandibular  toothrow  (exclusive  of  in- 
cisors), 8. 

Specimens  Examined.  — Six,  all  from  the  type  locality. 

Remarks.  — Adults  are  very  uniform  in  coloration,  the  five  speci- 
mens showing  no  variations  worthy  of  note.  A  half-grown  young 
Is  dark  sooty  brown  above,  dull  slaty  below.  The  tricolored  pat- 
tern of  the  hairs  of  the  back  b  nearly  as  distinct  as  in  the  adults, 
and  much  more  so  than  in  Hemider'ni  perspieilkUum. 

Braohyphylla  nana  sp.  nov. 

25/pe.— Skull  No.  103,828,  United  Slates  National  Museum. 
Collected  at  El  Guama,  Cuba,  March  10,  1900,  by  William  Palmer 
and  J.  H.  Riley.     Original  number,  108. 

Chara^rs. — External  characters  not  known.  Skull  much  smaller 
than  that  of  any  other  described  member  of  the  genus,  its  basal 
length  only  22  mm. 

Skull. — In  general  form  the  skull  closely  resembles  that  of  true 
Braehyphylla  cavernarum  from  the  island  of  St.  Vincent,  but  the 
interorbital  region  is  less  rounded  and  the  interpterygoid  fossa 
extends  forward  to  within  1  mm.  of  posterior  outline  of  palate. 

Teeth. — Tht^  only  teeth  preserved  are  the  anterior  maxillary 
molars.  These  differ  very  conspicuously  from  the  corresponding 
teeth  of  B.  cavernarum  in  their  much  smaller  size  and  in  the  rela- 
tively greater  breadth  of  the  palatal  side  of  the  crown. 

Measurements. — Basal  length,  22  (28);"  basilar  length,  21.6 
(25);  median  palatal  length,  10.4  (14);  zygomatic  breadth,  14.6 
(17.4);  breadth  of  braincase  above  roots  of  zygomata,  12  (13); 
interorbital  constriction,  6  (6.8);  lachrymal  breadth,  8.4  (9); 
distance  between  outer  edges  of  anterior  upper  molars,  9.8  (11); 
distance  between  inner  edges  of  anterior  upper  molars,  5  (5.6) ; 
maxillary  toothrow  (alveoli,  exclusive  of  incisors  ),  9  (11);  crown 
of  first  upper  molar,  3  x  2.6  (3.4  x  2.8). 

Specimen  Examined.- -One,  the  type. 

Remarks. — The  single  skull  on  which  this  species  is  based  was 
found    in    a   i)ellet   of    the   Cuban    barn   owl.       This    and   other 

^^  Measurements  in  parentheses  are  those  of  a  topotype  of  Brachyphylla 
cavernarum  ((f,  No.  106,085). 
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pellets  of   the  sune  buda  conl^Ded  lemuns  of   Artibeiu,   Phyl- 
lonycteria  poeyi  and  Miu  alexandrinm. 
KoBoplijllni  onbuiiu  *?.  nor. 

2^e.— Adult  male  (ekin  and  skuU),  No.  Il3,fi74,  United 
States  National  .Museum.  Collected  at  Baracoa,  eastern  Cuba, 
Feb-uary  6,  1902,  by  William  Palmer.     Original  number,  645. 

Charaetert.  —Nearest  the  Jamaican  Monophyllta  redmani,  but 
size  less  and  skull  with  narrower  rostmm  and  less  deep  posterior 
portion  of  mandible. 

Color. — Upper  parts  broccoli -brown,  rather  darker  than  Ridf;- 
way's  Plate  III,  No,  15,  eicept  In  region  across  shoulders.  Be- 
neath ecru-drab,  much  tinged  with  dull  brown.  In  some  skins  the 
brown  of  the  upper  parts  approaches  prouts-brown.  Ears  and 
membranes  blackish. 

Skull  and  Teeth. — The  skull  resembles  that  of  Monophylltu  red- 
mani in  general  appearance,  but  the  rostrum  is  much  more  slender, 
a  character  equally  noticeable  whether  viewed  from  above  or  helow. 

Zygomata  Mmilar  in  form  to  those  of  M.  redmani,  hut  more 
lightly  built.  Mandible  more  slender  than  that  of  M.  redmani, 
the  difference  particularly  noticeable  in  the  posterior  portion,  where 
depth  at  a  point  midway  from  coronoid  process  to  condyle  is  much 
less  relatively  to  distance  between  these  points  than  in  the  Jamaican 
animal. 

Teeth  as  in  Monophylltu  rtdmani. 

Meamrementt. — External  measurements  of  type:  Total  length, 
67;  tail,  8;  tibia,  16;  foot.  11    (10);  forearm,  .■}«.«;  thumb,  II; 
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Remarks, — Monophyllus  cuharms  is  readily  distinguishable  from 
M.  redmani  by  its  small  size  and  lightly  built  skull.  In  the  general 
form  of  both  skull  and  teeth  it  is,  however,  more  closely  related 
to  the  large  Jamaican  species  than  to  the  smaller  members  of  the 
genus. 

Monophyllus  Inois  sp.  nov. 

Ti/pc.— Adult  male  (in  alcohol),  No.  106,095,  United  States 
National  Museum.  Collected  on  Santa  Lucia  Island,  West  Indies, 
February  4,  1901,  by  H.  Selwyn  Branch. 

Characters. — Most  nearly  resembling  Monophyllus  plethodon  of 
Barbados,  but  larger  and  with  less  crowded  teeth. 

Color.  — After  about  a  year's  immersion  in  rum  the  specimens  are 
rather  darker  and  more  tinged  with  red  than  in  Monophyllus 
eubanus,  but  this  character  may  be  the  result  of  the  action  of  the 
preservative  fluid. 

Skull  and  Teeth. — In  general  form  the  skull  agrees  with  that  of 
Monophyllus  plethodon,  and  differs  from  that  of  M.  redmani  and 
M.  cubanus  in  the  large,  inflated  braincase,  broad  interorbital 
region  and  short  rostrum.  The  zygomatic  arches  are  strong  and 
well  developed,  more  so,  apparently,  than  in  M.  plethodon.  Ros- 
trum broader  than  in  the  Barbados  species. 

Teeth  as  in  MonophyUuJt plethodony  except  that  the  first  upper 
premolar  is  separated  from  the  canine  and  also  from  the  second 
premolar  by  a  narrow  space,  of  much  less  extent,  however,  than  in 
the  other  members  of  the  genus. 

Measurements. — External  measurements  of  ty{)e:  Total  length, 
80;  tail,  15;  tibia,  19;  foot,  11  (10);  forearm,  42;  thumb,  11; 
second  finger,  35;  third  finger,  88;  fourth  finger,  65;  fifth  finger, 
55;  ear  from  meatus,  15;  ear  from  crown,  11;  width  of  ear,  10.4. 

Cranial  measurements  of  type:  Greatest  length,  24  (21.6);*^ 
basal  length,  22  (19.4);  basilar  length,  19.6  (17.8);  zygomatic 
breadth,  10  (9.8);  least  interorbital  breadth,  4.4  (4.6);  breadth 
of  rostrum  at  space  between  premolars,  4.6  ( — );  greatest 
breadth  of  braincase,  9.8  (9.8);  maxillary  toothrow  (exclusive  of 


^Measurements  in  parentheses  are  those  of  the  type  of  Monophyllus 
pUihodon. 
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indeois),  8  (7.2);  mandible,  15  (14);  mandibular  toolhrow  (ex- 
elusive  of  inciflore),  8,4  (7,8), 

^ecimmi  Examined. — Sixteen,  all  from  the  type  locality. 

Remarke. — As  might  be  expected,  the  Monopkylltu  of  Santa 
Lucia  is  searly  related  to  that  of  Barbados,  Its  larger  size  and 
less  crowded  teeth  readily  diftinguish  it. 
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THE  K0LLTJ8CA  OF  THE  KT.  MITCHELL  BEOION,  NOBTH  CABOLDTA. 
BY  BRYANT  WALKER  AND  HENRY  A.  PILSBRY. 

This  report  is  based  upon  material  c5ollected  by  Messrs.  James  H. 
Ferriss  and  Bryant  Walker  in  the  summer  of  1901. 

The  results  of  the  *'  Pentadelphian  "  expedition  of  1899  to  the 
Great  Smoky  mountains*  demonstrated  the  fact  that  these  moun- 
tains, notably  in  their  higher  portions,  possessed  a  fauna  peculiar 
to  themselves  and  quite  distinct  from  that  of  Roan  Mountain 
which  lies  about  seventy -five  miles  to  the  northeast.  And  in 
connection  with  this,  it  was  stated  that  "  the  mountain  region 
between  the  Nolachucky  and  Clingman's  I>ome  is  wholly  unknown 
malacologicall}'. ' ' 

The  expedition  of  1901  was  undertaken  primarily  for  the  pur- 
pose of  exploring  Mt.  Mitchell,  the  highest  peak  of  the  Appa- 
lachian range,  with  an  altitude  of  6,711  feet,  of  whose  fauna 
nothing  was  known  except  a  few  species  collected  by  Hemphill  in  a 
hurried  visit  nearlv  t>veutv  years  before,  and  incidentallv  to  deter- 
mine,  if  possible,  whether  the  valley  of  the  French  Broad  river, 
which  here  breaks  through  the  mountains,  is  the  dividing  line 
between  the  Roan  and  Great  Smoky  faunas. 

The  party  consisted  of  Messrs.  Ferriss  and  Walker  and  two 
ladies.  Loavinfi:  the  railroad  at  Paint  Rock,  N.  C,  a  little  station 
on  the  French  Broad  river  just  over  the  line  from  Tennessee,  aUi- 
tude  about  1,200  feet,  two  days  were  spent  in  exploring  the  banks 
on  both  sides  of  the  river. 

From  there  tlie  route  lav  almost  due  south  for  ten  mountain  miles 
to  Bluff  mountain,  wliicli  is  the  highest  of  the  range  lying  south 
of  the  river  for  a  considerable  distance.  It  took  the  wretched 
crowbaits  which  hauled  the  camp  ecjuipage  in  a  wagon  that  weighed 
more  than  the  load,  all  hands  pushing  up  the  steep  grades,  nearly 
all  day  to  reach  Baker^s,  an  old  lumber  camp,  which  marked  the 
end  of  wagon  travel.     Here  camp  was  made,  and  the  next  mom- 

*  Vide  these  Proceedings,  1900,  p.  110. 
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ing  the  party  "  loled  "  tbemeelves  and  their  lu^^ge  lo  Ihe  summit. 
Blufi  mountain  derives  its  name  from  the  lon^,  narrow  plateau 
Dearly  three-quarters  of  a  mile  in  length  which  forms  its  top,  the 
highest  point  of  which  is  about  4,700  feet  above  the  sea.  The 
Slate  line  betneen  Tennessee  and  North  Carolina  crosses  its  weeleni 
extremity.  The  forest  here  is  entirely  of  hard  wood,  and  the 
greater  part  of  the  plateau  is  covered  by  high  trees.  Most  of  the 
underbrush  has  been  cleared  off  from  the  summit,  which  is  fre< 
queotly  used  for  camp  meetings  and  other  public  gatherings.  Most 
of  the  collecting  here  was  done  along  the  sides  of  the  cove  on  Ihe 
Tennessee  side,  where  Wolf  creek  heads.  The  southern  exposures, 
aa  usual,  were  too  dry  for  satisfactory  work. 

Three  days  were  sufficient  to  satisfy  the  party  that  the  fauna  was 
substantially  that  of  the  cove  region,  and  that  the  mount^n  was 
too  low  for  the  development  of  any  special  fauna,  such  as  had  been 
found  on  the  higher  summits  both  to  the  north  and  the  south. 
And,  as  the  mountains  immediately  north  of  the  river  offered  no 
belter  prospect,  it  was  decided  to  return  lo  Paint  Rock  and  proceed 
directly  to  Mt.  Mitchell. 

From  Black  Mountain  station  on  the  Southern  Railroad,  the 
journey  was  made  by  wagon  to  Tyson's,  an  ancient  inn  at  the  foot 
of  the  Black  Mountain  range.  Here  the  baggage  was  loaded  on 
horses  for  the  t«n-mile  climb  to  the  summit  of  Mt.  Mitchell.  The 
road  followed  up  the  course  of  one  of  the  branches  of  the  Xorth 
Fork  cf  the  Swannanoa  river  to  its  headwaters,  from  which  a 
sharp  ascent  leads  to  the  top  of  the  ridge  at  Patlon's  Knob,  at  an 
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"bald"  which  crowns  the  summit.  It  is  almost  wholly  spruce 
and  balsam,  a  few  birches  being  found  here  and  there.  Open 
places  are  quite  frequent,  and  are  often  covered  with  a  dense  growth 
of  the  hellebore,  the  favorite  food  of  Polygyra  andrewsce.  The 
ground  is  saturated  with  moisture  and  the  rocks  and  fallen  trees  are 
covered  with  thick  moss,  which  needs  only  to  be  sat  upon  to  remind 
one  of  a  sponge. 

Two  days  were  spent  exploring  the  upper  slopes  of  the  moun- 
tain. Then  Ferriss,  with  one  of  the  guides,  left  on  a  three  days' 
trip,  following  the  Black  Moimtain  chain  to  the  north,  along  which 
five  great  peaks  were  to  be  seen  ranging  from  6,300  to  6,600  feet, 
and  which  seemed  from  the  camp  to  be  higher  even  than  Mitchell 
itself.  Following  bear  tracks  along  the  ridge,  he  went  as  far  north 
as  the  fourth  peak  (Cattail),  from  which  he  descended  along 
Cattail  branch  to  the  Caney  river,  and  thence  up  through  Wil- 
son's Cove  to  Mitchell,  stopping  for  a  short  time  at  Meadow  Cove. 
Two  days  were  spent  by  the  party  in  Wilson's  Cove,  which  is 
heavily  timbered  with  great  basswoods  and  buckeyes,  and  most  of 
the  material  was  collected  there.  An  attempt  to  follow  down  the 
northeast  slope  of  the  mountain  along  the  headwaters  of  Rock 
creek,  a  tributary  of  the  Toe  river,  was  blocked  by  a  high  fall  in 
the  creek  and  was  also  conchologically  a  failure. 

After  spending  a  week  on  Mitchell,  the  party  returned  to  Pat- 
ton's  Knob.  Here  Walker  left  to  return  home,  and  Ferriss  con- 
tinued the  work  alone.  He  explored  Potato  Top  (6,600  feet), 
and  crossing  the  gap  which  separates  the  headwaters  of  the  Swan- 
nanoa  river  from  those  of  the  Toe,  ascended  the  Pinnacle  of  the 
Blue  ridge  (alt.  5,600  feet),  reaching  the  headwaters  of  the  South 
Toe  river  on  its  easterly  slope. 

Returning  again  to  Patten's  Knob,  he  followed  along  the  ridge 
to  the  west,  camping  at  Balsam  Gap,  between  the  Ivy  and  Swan- 
nanoa  rivers  (alt.  5,000  feet).  **  Here  the  spruce  forest  ceases 
and  the  buckeyes  and  beeches  set  in. ' '  From  this  camp  he  went 
down  the  west  slope  of  the  gap  to  the  Ivy  river.  Leaving  the  gap, 
he  continued  south  along  the  ridge  of  the  Great  Craggy  mountains 
as  far  as  Big  Craggy,  where  he  camped  until  he  was  literally 
drowned  out  by  the  great  storm  of  August  12  to  19.  It  rained 
almost  continually  while  on  Craggy,  so  that  but  little  collecting  was 
done.     But  he  got  down  into  Bee  Tree  Cove  on  the  west  side  while 
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there.  "  Timber  was  scarce  on  the  tops  of  the  Craggies.  There 
was  much  pasture,  and  some  of  the  red  rhododendron.  Wide 
'  balds,'  but  exceedingly  rocky,  the  moat  mounlainlike  of  snj^hing 
I  have  seen"  (J.  H.  F.)-  After  ihe  relum  from  Craggy,  the 
remainder  of  the  time  was  spent  Id  exploring  Tyson's  Cove. 

The  Fauna. 

So  far  as  the  material  before  us  affords  a  basis  of  judgment,  it 
goes  10  show; 

Firtt. — That  the  French  Broad  river  is  not  in  itself  the  dividing 
line  between  the  Roan  and  Smoky  faunas. 

Second. — That  in  all  probability  there  is  no  sharp  line  of  de- 
markation  anywhere.  But  that  in  the  intermediate  region  lying 
between  these  faunal  centres,  the  species  peculiar  to  each  mingle  to 
a  greater  or  less  extent,  according  as  they  find  acceptable  condi- 
tions of  environment. 

Third. — That  in  the  French  Broad  river  region  there  are  a 
number  of  peculiar  forms  which  tend  to  show  that  it  has,  at  least, 
some  of  the  characteristics  of  a  distinct  faunal  area. 

Thus,  in  the  species  which  inhabit  the  lower  leveU  between  Ihe 
mountains,  and  which  may  be  considered  as  the  cove  fauna,  we  find 
that  the  great  majority  are  species  common  in  the  Appalachian 
range  along  its  whole  extent.  Occasionally,  however,  in  thcfe, 
such  aa  Polygyra  Iridentaia  and  Pyramidula  alUrnata,  local  races 
are  developed,  which  are  eminently  characteristic  of  ilie  different 
regions. 
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Una  rugeli.  Of  these,  the  first  three  are  found  as  far  south,  at 
least,  as  the  French  Broad,  and  the  last  two  are  offshoots  from 
the  summit  fauna  slightly  modified  by  more  favorable  conditions  of 
environment.  In  the  same  way,  of  the  species  inhabiting  the  coves 
of  the  Smoky  mountains,  only  Polygyra  chridyiy  P.  depiloda,* 
Pyramidula  altcrnata  costata,  Omphalina  fuliginom  polUa,  Onipha- 
Una  kctigata  IcUior  and  perlcevis,  Zoniiaidea  putuloides  and  Pundum 
blandianum  have  not  as  yet  been  found  to  range  far  enough  to  the 
north  to  mingle  with  the  southern  extension  of  the  Roan  species. 
Polygyra  chilhoweensis,  P.  pilula,  P.  manodon  cincta  and  Strobilops 
labyrinthica  drebeli  extend  at  least  as  far  north  as  the  French 
Broad  river,  and  some  of  them  much  further.' 

Thus  we  find  a  large  proportion  of  what  were  supposed  to  be  the 
characteristic  cove  species  of  these  two  regions  mingled  together  in 
the  valley  of  the  French  Broad. 

On  the  other  hand,  just  as  there  are  some  species  peculiar  to  ttach 
of  these  regions,  so  we  find  in  the  coves  tributary  to  the  French 
Broad  drainage  a  few  characteristic  forms,  which  seem  to  be 
(without  exception)  lacking  in  the  coves  both  to  the  north  and  the 
south. 

From  Bluff  mountain  to  Mitchell,  throughout  this  region,  there 
appears  a  peculiar  form  of  Polygyra  andrewscd,  which  is  inter- 
mediate in  size  and  shape  between  the  typical  andrewscB  of  Roan 
and  Mitchell,  and  the  larger  variety  normalis,  which  inhabits  the 
coves  from  Roan  to  the  Little  Tennessee  river,  an^  is  decidedly 
characteristic  of  the  French  Broad  region.  It  extends,  however, 
north  into  the  lower  cove^  of  the  Roan  region. 

The  beautiful  and  long-lost  Pyramidula  alternala  mordax  is 
apparently  restricted  to  a  small  portion  of  this  area. 

The  almost  total  absence  of  typical  Grostrodonta  gularis,  so  abun- 
dant in  Roan  and  in  the  Smoky  mountains,  and  its  replacement  by 
two  peculiar  forms,  var.  theloides  A.  D.  Brown  and  var.  deeu8sata 
P.  and  v.,  is  also  another  striking  feature  of  this  region.  Again, 
we  find  in  the  French  Broad  valley  a  number  of  species,  mostly 
common  and  widespread,  which  are  found  in  the  Roan  region,  but 

*The  "P.  depilata"  collected  at  JohnBon  City,  Tenn.,  by  Rhoads  (P. 
A,  N.  8,  P.,  1898,  p.  493)  is  P.  aUnotrema  nuda,  ( Vide  these  Froued- 
ings,  1900,  p.  129.) 

'P.  chilhoweemis,  Campbell  Co.,  Tenn.  (Wetherby),  and  Carysville, 
Campbell  Co.,  Tenn.  (Walker  and  Clapp  coll.). 

27 
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which  Beem  lo  be   miaamg  in  the  coves  of  the  Bmokj  mouatuns. 

Such  are : 

Polygyra  injleeta.  Polygyra  otavga. 

Polygyra  tayii.  Vitrea  kammonit. 

Polygyra  aUUpira.  Omphalina  fuliginosa. 

Polygyra  profunda. 

Several  of  these  species  have  a  range  along  the  Cumberland 
plateau  considerably  further  south.  But  the  assiduous  collecting 
of  Ferriss  and  others  during  several  years  has  wholly  failed  to 
discover  tttem  in  the  coves  of  the  Great  Smoky  range.  Whether 
the  valley  of  the  French  Broad  is  practically  the  southern  limit  of 
the  range  of  these  species  along  the  main  chain  of  the  Appalachians 
is  not  known,  as  the  region  south  of  BluS  mountain  is  as  yet 
wholly  unexplored.  But,  from  Ihe  comparatively  few  speciroena 
found  in  1901,  it  would  seem  to  be  a  fair  inference  that  such  was 
the  case. 

Taking  all  these  factors  into  consideration,  we  would  say  thai  as 
a  whole,  the  cove  fauna  of  the  French  Broad  valley  is  more  cloeely 
related  to  that  of  the  Roan  re^on  than  to  that  of  the  Great  Smoky 
mountains. 

The  same  geaeral  fact  appears  also  when  the  fauna  of  the  higher 
elevations  is  considered. 

The  characteristic  spedes  of  the  Boan  summit  fauna  are: 
Polygyra  andrewtce  (typical),        Qaetrodonia  eapeella  pheentula. 
Polygyra  whealleyi.  Gastrodvnta  gularis. 

Polygyra  mbptiUuda,  Qadrodonta  accrra. 
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Chutrodonta  capttella.  Philomycus  hemphilUL 

Chutrodonta  eapaella  placerUula.    Succinea  oralis, 
Oastrodonta  lamellidens, 

are  all  toiind  on  the  summits  of  the  Smoky  mountains  and  nearly 
all  of  them  on  Mitchell  or  Bluff  mountain. 

Of  the  remainder,  Polygyra  andrewsiB  is  the  characteristic  species 
of  Mt.  Mitchell,  and  Polygyra  altispira  and  Gastrodonta  andrewsos 
were  found  generally  distributed  in  the  French  Broad  region,  so 
that  Polygyra  aubpalHata,  Omphalina  rugeli,  Qusirodonta  ccdaaia 
and  Philamycus  wetherhyi  are  really  the  only  species  peculiar  to  the 
Roan  summit. 

Upon  the  higher  levels  of  the  Smoky  mountains,  on  the  other 
hand,  we  find  a  larger  number  of  peculiar  species  which  do  not 
seem  to  extend  so  far  north  as  the  French  Broad.     These  are : 

Polygyra  ferrimi.  Omphalina  andrewscB  montivaga. 

Polygyra  clarkii,  Vitrinizonites  lasitismua. 

VUrea  petrophila.  VUrinizoniiea  uvidermia. 
VUrea  pentadelphia. 

The  apparent  poverty  of  the  higher  peaks  of  the  French  Broad 
region  in  peculiar  species  was  both  a  surprise  and  a  disappointment. 
The  probability  that  Mt.  Mitchell,  the  giant  of  them  all,  would  at 
least  furnish  a  rival  to  the  beautiful  Polygyra  ferrissii  seemed  so 
great,  that  the  failure  to  find  one  was  scarcely  compensated  by  the 
rediscovery  of  the  rare  little  VUrea  clingmani  Dall.  This  seems 
to  be  the  only  species  peculiar  to  Mt.  Mitchell,  and  the  expedition 
felt  like  engraving  on  its  highest  pinnacle  the  old  proverb:  ^^ monies 
parturiunt,  yiaseitur  ridvc\du8  mus, ' ' 

The  following  list  of  all  the  species  known  from  the  mountain 
region  lying  between  Eoan  mountain  and  the  Little  Tennessee  river 
will  show  the  general  range  of  each  species  in  the  three  districts 
that  have  been  explored,  upon  which  the  foregoing  remarks  have 
been  based: 
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dMiOata. 

Mnnoideat 
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Oaitrodonta  interna 

andreaia  

muitidfnlata 

lamellidens 

tign^fif.amf 

eapiella 

eopMlIa  ptacentula  . 
Agriotimax  enmpettrit. . 
nilomyeui  earolintniit. 

wetherbyi. 

hfB^hilU 


Pyramidula  aller^ata... 

alttrnata  fergutoni  t . 

allerfiata  eoitata 

alteriutta  mordax  . . . 

peripettita 

hryanti 

HelUodi»ev»  lineatiu 

Pwtctvm  pygmamn 

blandian^it 

Sphyrndiutn  edtntulum.. . 

Sueeinca  ovaU* 

CarycMum  triguum 


List  op  Species, 

HEIiIOINID^. 
Hallelu  ooenlta  Say. 

Wileon'a  Cove,  Mt.  Mitchell.  A  few  large  specimenB,  diam.  7J  to 
8  mm.,  were  found  under  the  dead  leaves  around  the  rootB  of  the 
basswoods  and  buckeyes  ;  all  were  of  the  uuiform  deep  reddish -yellow 
color  characteristic  of  the  species  from  nther  localities.  There  was 
no  apparent  tendency  to  the  great  variation  in  color  noted  by  Weth- 
erby  in  the  lioan  nioimtain  specimens. 

HEI1IOID.S]. 
Poljgyra  liidantata  (Sb^)- 

Witli  tlie  exception  of  the  large  variety  found  at  Paint  Rock 
mentioned  below,  tills  species,  which  was  found  nearly  everywhere, 
Ehows  but  flight  variation  from  a  common  type,  which  seems 
decidedly  charactenstic  of  the  whole  region  from  Roan  to  the 
Smoky  mountains.  It  is  usually  rather  small,  varying  from  12^ 
to  14  mm.  in  diameter  at  lloan  to  17  to  18^  at  Bluff  mountain. 

The  size  seems  to  increase  quite  regularly  from  the  north  to  the 
south,  si)ecimens  from  Cat-tail  (14  to  15)  being  smaller  ihan 
those  from  Wilson's  Cove  (l.SJ  to  15J),  while  these  are  decidedly 
smaller  than  those  from  Paint  Rock  and  Blufl  niounlaio.  This 
race,  for  it  hanlly  seems  to  be  sufficiently 'liffereutiateil  to  be  entitled 


'Specimens  from  Roiin  before  lis  belong  to  the  smooth  form  bereio- 
after  meniioncd.  but  are  noi  typical  ferguioni.  Wetherby's  specimens 
were  probably  tUe  same. 
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»  LK»«i  raak.  is  characterized  by  closely  coileil  whorls  and 
bomIt  mifai^r  hi^  spir^,  in  this  respect  showing  some  approach  1o 
-f ,  *.i,miiut-ittu.  But  the  aperture  ia  usually  quite  typical  in  the 
<MiabWi  :iii<(  ^hape  of  the  lip  teeth.  Occasional  specimens  exhibit 
>  •tSiflt  wu'lency  to  "  dishing  "  of  the  upper  portion  of  the  lip, 
•ma  ii  *uch  instances  the  deepest  concavity  of  the  lip  is  betneen 
^M  '»i>ial  tetfih  rather  than  opposite  the  UDper  tooth,  as  in  fraudu- 
tfiMS,  uor  h  there  any  rounding  out  of  the  upper  lip  so  character- 
itiv  of  that  species.  The  shell  ia  usually  of  a.  deep  reddish  hora 
<w(v>r,  with  a  rose-tinted  lip,  and  closely  and  rather  heavily  striate. 
W«ch«rby  (JuMTO.  Gin.  Soc.  N.  H.,  1894,  p.  211)  has  called  at- 
tenitou  tu  this  form  as  peculiar  to  the  Roan  region,  and  the  material 
IxAtrw  u^  »\io\\s  that  it  extends  through  this  whole  region  with  but 
slij^ht  va  nation  except  in  size.  The  "buttressed"  lower  tooth 
>lt.'voto(ied  in  the  Smoky  mountains'  seems  peculiar  to  tliat  region, 
an  uo  tt^ndency  in  that  direction  appears  in  any  of  the  shells  col- 
Iwted  iu  the  French  Broad  drainage.  Three  of  five  specimens 
from  ItluS  mountain  have  an  unusually  heavy  wide  flat  white  lip, 
which  twnsibly  diminishes  the  aperture.  In  addition  to  the  locali- 
ttioi  already  mentioned,  Ferriss  reports  it  from  Tyson's  Cove, 
Mvwiow  (bve,  Ivy  river,  Toe  river  and  Bee  Tree  creek. 

Fvljfyra  tiidantata  ttoneiieeniii  n.  t. 

At  tlie  foot  of  the  high  bluffs  which  line  the  south  side  of  the 
Krwnch  Broad  river  below  Paint  Ilock,  ju.-'t  over  the  line  in  Ten- 
ncMtiu,  there  occurred  a  very  distinct  form  of  P.  tridentata,  char- 
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examples  are  lighter  in  color  than  the  Paint  Rock  specimens  and 
rather  smaller,  being  from  19^^  to  21 J  mm.  in  diameter,  in  this 
respect  resembling  the  Morgan  county  shells,  described  by  Clapp. 

Polygyra  frandulenta  Pilsbry. 

Meadow  Cove,  a  single  typical  example,  diameter  15  mm. 

Polygyra  rugeli  (Shuttl.). 

Of  general  occurrence,  but  not  so  abundant  as  in  the  Great 
Smoky  mountains.  At  Paint  Rock,  south  side,  where  it  occurred 
with  P.  tridentata  tennesseensis,  the  specimens  were  uniformly 
large,  13 J  to  14J  mm.  in  diameter.  Another  lot  from  the  same 
side,  collected  later  by  one  of  the  guides,  but  probably  further 
down  the  river,  were  smaller,  11  to  12 J  mm.  Similar  specimens 
were  found  at  Paint  Rock  creek,  on  the  north  side  of  the  river. 
This  seems  to  be  the  prevailing  size  throughout  the  French 
Broad  region,  and  only  occasional  specimens  from  Bluff  mountain, 
Tyson's  Cove  and  Wilson's  Cove  exceeded  13  mm.  in  diameter. 
Ferriss  found  a  few  specimens  also  at  Meadow  Cove,  Ivy  river, 
Toe  river  and  Bee  Tree  creek. 

Polygyra  inflecta  (Say). 

At  Paint  Rock,  on  the  south  side  of  the  river,  all  the  specimens 
were  small,  9  to  9 J  mm.  in  diameter,  with  the  whole  shell  more  or 
less  tinged  with  pink  and  frequently  the  lip  as  well. 

In  the  coves  around  Mitchell,  Cat-tail,  Tyson's  and  Wilson's, 
all  the  specimens  were  albinos  and  quite  large,  13^  to  14  mm.  in 
diameter.  Not  a  single  normally  colored  individual  was  found  in 
any  of  these  localities.  While  occasional  albino  examples  are  not 
uncommon  in  nearly  all  the  American  Helicidse,  this  occurrence  of 
a  race  wholly  albino  inhabiting  a  large  extent  of  territory  is  quite 
without  precedent.  Why  this  one  species  should  be  affected  in  this 
way  is  difficult  to  understand.  None  of  the  other  species  in  the 
district  exhibited  any  tendency  to  albinism  to  any  greater  extent 
than  is  likely  to  occur  anywhere.  It  forms  one  of  the  striking 
peculiarities  of  the  Mitchell  fauna,  and  is  analogous  to  the  occur- 
rence of  Polygyra  suhpallioia  at  Roan,  which  is  always  of  the  same 
pale -green  color. 

Polygyra  profanda  (Say). 

Paint  Rock,  south  side,  two  specimens  only;  evidently  scarce. 
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FolrgTn_HTll  (Btnn.). 

Paint  Rock,  aouth  side,  and  Wilson's  Cove,  a  few  epecimenB  with 
DO  special  characteriatics. 
Polrsyn  cUUm 


Paint  Rook  creek,  on  the  north  Bide  of  the  river.  Two  spwn- 
mene  only.  This  extends  the  range  of  this  species  considerably 
fcirther  north  than  has  hitherlo  been  recorded,*' 

Along  the  Cumberland  plateau  it  has,  however,  a  range  consid- 
erably  farther  north,  having  been  found  in  Campbell  county  by 
Wetherby."  Similar  specimens  are  now  in  the  collections  of  G. 
H.  Gapp  and  Bryant  Walker,  It  seems  probable  that  the  French 
Broad  valley  is  about  the  northern  limit  of  the  range  of  this 
epedee  along  tbe  Appalachians. 
Folrsrn  klboUbrit  (B&r). 

This  speciea  occurred  only  at  Paint  Rock,  on  the  north  side  of  the 
river,  where  it  is  apparently  quite  abundant.  All  the  specimeuB 
are  mora  or  less  deeply  tinged  with  roee  and  one  ia  obscurely 
banded  below  the  suture.  They  are  very  similar  lo  the  Cade's  Cove 
esamplea  mentioned  in  the  report  on  the  "  Pentadelphiao  "  ex- 
pedition. 
toljgjn  azDlsta  (Blno.). 

Paint  Rock,   south  side,  two  specimens.     Cat-tail  branch,  one 
example. 
Toljgjn  palliata  (Bar). 

Paint  Rock,  south  side,  four  specimens,  22  to  24  mm.  in  diam- 
eter; quite  typical. 
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from  19  to  21^  mm.  and  Are  in  every  way  larger  and  finer  speci- 
mens. 

Polygyra  andrewsflB  (W.  G.  Blnn.).    • 

The  typical  form  of  this  fine  species  was  quite  abundant  all 
along  the  ridge  from  Clingman  Peak  to  Mt.  Mitchell.  It  is  partial 
to  the  hellebore  (  Veratrum  viride)  which  grows  rankly  in  the  open 
spaces,  and  was  usually  found  either  roosting  beneath  the  large 
leaves  or  hidden  in  the  grass  around  the  roots.  The  shells  are 
exceedingly  fragile  and  were  often  crushed  between  the  fingers  in 
the  slight  pressure  occasioned  by  lifting  them  from  their  hiding- 
places.  They  are  uniformly  of  a  dark  olive-green  color,  with  a 
thin,  narrow,  concave  lip.  Of  sixty-five  specimens  the  largest  was 
27:J^  mm.  in  diameter,  the  smallest  22:J^,  average  24A.  Compared 
with  Roan  mountain  specimens  they  differ  only  in  size,  being  on 
the  average  slightly  larger.  Of  thirty-nine  Roan  specimens  the 
smaDest  was  19,  the  largest  22 A.  The  shells  from  both  localities 
are  alike  in  the  extreme  fragility,  narrow  lip  and  shape.  And  in 
both  places  this  form  is  found  only  on  the  highest  parts  of  the 
mountain. 

Polygyra  andrewsflB  normaliB  Pilsbry. 

This  form  is  purely  a  cove  dweller  and  is  rarely  found  at  an 
elevation  of  more  than  5,000  feet.  From  1,200  to  4,000  is  about 
its  usual  range.  It  occurred  sparingly  on  both  sides  of  the  river 
at  Paint  Rock  (alt.  1,200  feet),  and  on  Bluff  mountain  as  far  up 
as  Baker's  (alt.  3,000  feet).  These  specimens  were  of  the  usual 
type  and  varied  from  35J  to  37^  in  diameter. 

It  also  occurred  at  Tyson's  Cove  (alt.  4,000  feet),  Meadow  Cove 
and  Wilson's  Cove  (alt.  3,500  feet).  Those  from  Wilson's  were 
the  largest  yet  seen.  Of  thirty -seven  specimens,  the  largest  was 
40J-  mm.  in  diameter,  the  smallest  34,  average  37  J.  They  vary  con- 
siderably in  shape,  frequently  becoming  subcorneal  as  shown  by  the 
following  measurements:  37^  x  32,  41 J  x  35J,  39 J  x  35  and 
38J  X  28 J.     Occasional  pale-green  albinos  occurred. 

Polygyra  andrewsaB  intermedia  n.  subsp. 

Throughout  this  region,  occupying  the  higher  levels  from  3,500 
to  5,000  feet,  and  thus  ranging  above  the  var.  normalis,  but  below 
the  typical  andrewscE,  was  found  a  well-marked  race  which  cannot 
be  satisfactorily  assigned  to  any  of  the  recognized  varieties.     It  is 
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intermediate  between  the  ^ical  form  characteristic  of  the  higher 
altitudes  of  Roan  and  Mitchell  and  subsp.  allivaga,  TChtch  eimilarly 
occupies  the  summits  of  the  Smoky  mountains.  In  testure,  sculp- 
ture, color  and  character  of  the  peristome  it  i&  nearer  to  aUivaga, 
but  in  shape  is  more  like  the  typical  andrewta.  On  the  whole, 
however,  it  is  more  nearly  related  to  the  former.  It  may  be  char- 
acterized as  typical  in  shape,  but  larger,  with  a  stronger,  thicker 
shell,  closely  and  regularly  striate,  lighter  in  color  bdng  usually 
with  a  strong  yellowish  tinge,  frequently  pale  green,  and  occa- 
sionally tinged  with  red ;  the  lip  is  decidedly  different  from  the 
typical  andrewea,  bdng  broader  and  flatly  reflected ;  in  many  cases 
the  reflect«d  portion  is  decidedly  convex,  being  rolled  back  so  that 
the  center  of  the  face  of  the  peristome  projects  beyond  the  outer 
edge.  Compared  with  var.  aUivaga  it  is  decidedly  leas  globose, 
being  wider  in  proportion  to  its  hdght.  The  aperture  also  is  propor- 
tionately wider  than  in  allivaga. 

It  was  first  met  with  on  Bluff  mountain  at  Baker's,  and  ranged 
from  there  to  the  summit.  Of  eight  specimens,  the  largest  was 
30^  mm.  in  diameter,  the  smallest  26^,  average  28^  mm.  The 
laigest  example  compared  with  a  Thunderhead  specimen  of  the 
same  diameter,  30^  mm. ,  will  show  the  following  difference  in  height 
and  breadth  which  is  characteristic  of  the  race : 

VUaa.  Tol&lAlL    AIL  of  Azii. 

Bluff  mountain  {intermedia),    .     .         30^  22  15^ 

Thunderhead  (alHoaga),      ...         SOJ  22  16J 

Potato  Top  (4,000  feet),  six  specimens,  largest  30  x  20}, 
smallest  26}  x  20,  average  28}  mm. 
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are  more  nearly  allied  to  the  typical  form,  both  in  texture  and  the 
width  of  the  peristome.  But  in  one  example  this  is  decidedly 
reflexed,  and  in  the  other  the  whole  shell  is  strongly  tinged  with  red. 
They  measure  25|-  and  26i  mm.  in  diameter.  There  is  no  evi- 
dence of  any  tendency  to  bands,  nor  to  the  development  of  a  parie- 
tal tooth  so  characteristic  of  aUivaga,  in  any  of  these  specimens. 

This  form  extends  as  far  north  as  Roan  moimtain.  Four  speci- 
mens from  Hoan  mountain  R.  R.  Station  are  as  heavy  as  an  ordi- 
nary P.  albolabriSf  with  a  broad,  thick,  flattened  or  convex  lip,  and 
of  a  decided  yellow-horn  color.  They  measure  27 J  x  23,  27 J  x  22, 
26  X  19f ,  27^  X  21  mm.,  and  approach  var.  aliivaga  very  closely. 

Polygyra  thyroides  (Say). 

Paint  Rock,  north  side;  Tyson's  and  Wilson's  Coves.     Scarce. 

Polygyra  olausa  (Say). 

Two  specimens  only  at  Paint  Rock,  on  the  south  side  of  the  river. 

Polygyra  wheatleyi  (Bland). 

This  species  was  found  nearly  everywhere  and  usually  in  abund- 
ance. There  is  no  apparent  tendency  to  develop  a  smaller  race  on 
the  higher  portions  of  Mitchell  as  on  the  peaks  of  the  Smoky 
mountains,  although  three-fourths  of  the  specimens  from  Mitchell 
and  Cat-tail  were  edentate,  while  those  from  Bluff  mountain  were 
all  dentate  and  with  the  outer  margin  of  the  lip  dark  cx)lored. 
These  varied  from  13f  to  16  mm.  in  diameter,  while  those  from 
Mitchell  and  Cat-tail  averaged  larger,  running  from  14J  to  16. 
Ferriss  found  it  also  at  Paint  Rock,  Tyson's,  Wilson's,  Meadow 
Cove,  Great  Craggy,  Bee  Tree  Cove  and  Toe  river. 

Polygyra  stenotrema  (Fer.). 

Common  on  both  sides  of  the  river  at  Paint  Rock.  One  only 
from  Wilson's  Cove.  All  these  have  a  rather  wide  lip  notch, 
otherwise  typical. 

Polygyra  altispira  PUsbry. 

*'  Stenotrema  hirsutum  Say.  An  elevated,  somewhat  carinated  var- 
iety," Wetherby,  Some  Notes  on  American  Land  Shells,  No.  II, 
p.  7,  No.  33,  in  Jour.  Cmcinnali  Soc.  N.  H.,  IV,  1881,  p.  829. 
Natural  History  notes  from  N.  C,  No.  2,  in  Jour.  Cin.  Soc.,  1894, 
p.  212. 

Polygyra  hirmta  altispira  Pilsbry,  Nautilus,  YII,  p.  141  (April, 
1894). 

This  species  was  first  noticed  in  1881,  by  Mr.  A.  G.  Wetherby, 
as  a  variety  of  the  widespread  P.   hirauta  Say.     Compared  with 
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P.  hSrnUa  it  diffeni  in  the  following  reepects :  P.  aliupira  Is  more 
eler&ted,  the  spire  being  conical,  with  an  additional  whorl;  the 
notch  in  the  basal  lip  is  wider,  with  a  well-developed  tooth  on  each 
ude  in  place  of  an  even  edge,  and  the  "fulcrum"  is  much 
smaller.  These  difFerenccs  are  constant  in  a  large  series  of  each 
examined  and,  in  the  absence  of  intermediate  fonns,  warrant  us  in 
giving  alHspira  specific  rank.  P.  a/tupira  is  usually  larger  than 
the  other  species.  It  is  densely  hirsute  or  bristly  above  and  below, 
the  bristles  erect  and  standing  about  as  close  as  in  P.  hirmUt. 

P.  depilaia  of  the  Great  Smoky  range  diders  from  P.  aUUpira 
chiefly  in  the  shallower  notch  of  the  basal  lip  and  the  totally  diverse 
character  of  the  surface. 

Ml.  Mitchell,  mostly  lai^,  6^z  9to  9x11  mm.,  spire  lower 
than  in  Roan  mountain  types.  Many  of  the  lots  are  larger  sheila 
than  at  Roan  mountain,  with  the  spire  less  raised. 

P.  altitpira  seemn  to  range  along  the  eastern  slope  of  the  moun- 
tauis  as  far  south  at  least  as  Swain  and  Jackson  counties,  where  a 
small  form  occurs  at  Balsam  mountain  and  elsewhere.  The  region 
lying  between  Asheville  and  these  counties  is  wholly  unknown 
conchologically.  Balsam  mountain,  5^  whorls,  diam.  fully  8  mm. 
Smallest  from  Jackson  county,  5^  whorls,  diam.  7  mm.  As  small 
as  hirguia,  but  have  the  wide  notch,  small  fulcrum  and  rather  harsh 
or  stiS  pile  of  aUUpira,  The  character  of  the  bristles  separates 
this  small  form  from  magnifumoaa. 

P.  altiepira  was  not  found  at  Paint  Rock,  where  it  is  apparently 
replaced  by  P.  pilula;  but  nearly  everywhere  else  it  was  found  in 
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Polygyra  monodon  oinota  (Lewis). 

Paint  Rock,  south  side,  one  specimen,  with  the  umbilicus  some- 
what smaller  than  in  the  types. 

Bluff  mountain,  two  specimens,  with  umbilicus  almost  closed. 
The  occurrence  of  this  species  in  the  French  Broad  valley,  far 
north  of  any  previous  records,  was  one  of  the  surprises  furnished  by 
the  collection  of  1901. 

PUPEDiB. 
Strobilops  labsrrinthioa  strebeli  (Pfr.)* 

Helix  strebeli  Pfr.,  Malak.  Blatt..  VIII,  71,  1. 1.,  figs.  5-8  (1861). 
Paint  Rock,  south  side,  a  single  sp^men  only.     This  is  much 
farther  north  than    previously  recorded   and,   like  the  preceding 
species,  is  a  striking  example  of  the  mingling  in  the  French  Broad 
valley  of  the  southern  species  with  those  coming  from  the  north 

ACHATINIDiE. 

CoohUoopa  lubrioa  (Mttll). 

Potato  Top,  where  Ferriss  found  typical  examples,  is  the  only 
locality  represented  in  the  present  collection.  Walker  found  it, 
however,  several  years  previously  on  Town  mountain  near  Ashe- 
ville.    \ 

OIROINARUDiE. 
Ciroinaria  oonoava  (Say). 

Paint  Rock,  on  both  sides  of  the  river;  Bluff  mountain,  Wil- 
son's, Tyson's,  Cat-tail  and  Ivy  river. 

Common  everywhere  and  of  good  size,  ranging  from  17 J  to  21f 
mm.  in  diameter. 

ZONITIDiE. 

Omphalina  faliginosa  (Griff.). 

Typical  specimens  were  found  on  both  sides  of  the  river  at  Paint 
Rock. 

Omphalina  laevigata  (Raf-  Beck). 

One  mature  s])ecimen,  19  x  13^  mm.,  and  several  immature  ones 
were  taken  on  the  north  side  of  the  river  at  Paint  Rock. 

Omphalina  snbplana  (Blnney). 

This  was  ouq  of  the  most  abundant  species,  both  at  Bluff  moun- 
tain and  Mt.  Mitchell.     Very  large  fine  specimens  were  found  on 
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the  Boiilh  Bide  of  the  river  at  Punt  Rock,  frequently  reaching  22 
and  23  mm,  in  diameter.  Both  here  and  at  Bluff  mountain  a 
peculiar  form  was  found  with  more  convex  bacte,  not  excavated 
around  the  umbilicus,  and  approaching  0.  rugeli  W.  G.  B.  Many 
of  the  specimens  from  these  localities  were  quite  green.  Found 
also  at  Tyson's,  Potato  Top,  Ivy  river.  Toe  river,  Wilson's  and 
Cat-t^l. 
Omph«lina  andnwiH  PU^t- 

Very  rare,  apparently  at  about  the  extreme  of  its  sorthem 
range,  but  quite  typical.  Mt.  Mitchell,  2;  Wilfion's,  1;  Potato  Top 
2,  and  Tyson's,  1.  ^ 

Vltrinltonltai  latiMimni  (Lawto). 

This  species,  which  was  not  uncommon  on  Mt.  Mitchell,  was 
fouud  only  sparingly  at  other  localities.  Those  from  Bluff  moun- 
tain were  considerably  larger  than  those  from  Mitchell,  reaching 
19^  mm.  in  diamet«r.  It  occurred  also  at  Paint  Bock,  south  ude; 
Tyson's,  Wilson's,  Meadow  Cove  and  Bee  Tree  creek. 
Vitrt*  ouoUiiBiiiU  iCkll.]. 


flg.7. 

The  type  specimens  as  described  by  Cockerell  have  5  whoris  with 
a  maximum  diameter  of  10  mm.  This  form  occurred  in  1001  only 
at  Faint  Rock.  It  is  not  found  in  the  Great  Smoky  mountains, 
and  from  present  information  it  seems  to  be  a  rare  form  of  very 
limited  distribution. 
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Yitrea  senlptilis  (Bid.). 

A  single  specimen,  diameter  8^  mm.,  was  taken  on  Bluff  moun- 
tain, 
"^trea  hammonis  (Sirdm.)-   PI.  XXIII,  figs.  10, 11, 12. 

Paint  Rock,  south  side,  one  specimen.  The  shell  figured  for 
comparison  with  the  following  species  is  from  Mohawk,  N.  Y. 

Vitrea  olingmani  Ball.   Fl.  XXIII,  figs,  l,  2, 3. 

Zonites  toheatleyi  W.  G.  Binney,  Man.  Am.  Land  Shells,  223. 
Vitrea  toheatleyi  clivgmani  Dall,  Nautilus,  XI,  100  (1890). 
Vitrea  clingmani  Dall,  Proc.  A.  N.  S.  P.,  1900,  p.  150,  fig. 

As  stated  in  DalFs  description  cited  above,  the  types  of  this  rare 
species  were  taken  by  Hemphill  at  or  near  Clingman's  Peak,  or  Mt. 
Gibbs  according  to  the  map  of  the  Topographical  Survey.  The  first 
specimens  in  1901  were  found  on  Mt.  Clingman,  beside  the  trail  just 
north  of  the  summit.  Four  specimens  were  found  under  one  log  a 
short  distance  below  the  summit  of  Mt.  Mitchell  on  the  northeast 
side.  It  is  evidently  rare  on  Mitchell,  as  most  careful  search  failed 
to  bring  any  more  to  light.  A  single  specimen  was  taken  on  Wil- 
son's Cove  and  another  on  Cat-tail. 

Ferriss  found  it  in  some  greater  quantity  on  Potato  Top,  but  it 
appears  to  be  rare  even  there. 

F.  clingmani  is  peculiar  to  Black  mountain  range.  It  is  one  of 
the  largest  of  the  Vitreas  and,  once  seen,  is  easily  recognized.  The 
animal  is  dark  bluish-black,  and  when  alive  the  whole  shell 
appears  black ;  in  this  respect  it  reminds  one  of  Zonitaidea  nitidua 
Miill.  When  cleaned  the  shell  varies  from  a  yellow  to  reddish 
horn -color,  but  occasional  specimens  are  tinged  with  green  as  stated 
in  Dr.  Dallas  description. 

Vitrea  approxima  W.  and  P.,  n.  sp.    PI.  XXIII,  flgs.  7,  8, 9. 

Shell  about  the  size  and  shape  of  F.  hammonis ;  glossy,  smoky 
greenish  horn-color,  tinged  with  pink  above ;  umbilicus  round  and 
deep;  slightly  convex  above,  whorls  4 J,  regularly  increasing,  sur- 
face sculptured  above  with  irregularly  spaced  radial  grooves  similar 
to  those  of  F.  hammonis,  but  less  crowded  and  with  microscopic 
revolving  impressed  lines;  aperture  transversely  rounded-lunate. 
Alt.  2,  greater  diam.  4 J  mm. 

Two  specimens  only  of  this  species,  which  cannot  be  satisfactorily 
assimilated  with  any  of  the  described  species,  were  taken  in  Wil- 
son's Cove,  Mt.  Mitchell.     It  is  closely  related  to  F.  hammonis  in 
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shape,  and  in  the  regularly  increasing  whorle,  but  differs  in  color, 
in  the  less  crowded  sculpture  of  radial  grooves,  the  preeeuoe  of 
microscopic  revolving  sculpture,  which  is  absent  in  hammonU,  and 
in  having  nearly  a  whorl  additional.  In  the  examtnalion  of  these 
forms  for  the  revolving  sculpture  a  compound  lens  of  at  least  100 
diameters  is  necessary  for  satisfaclory  results.  V.  teheatleyi  and  V. 
petrophila  pentadelphia,  which  have  similar  sculpture,  diSer  in 
having  a  more  open  umbilicus  and  in  the  rapid  enlargement  of  the 
last  whorl.  It  differs  from  V,  rkoadn  by  the  emooth  base  ( K 
rhoadti  being  radially  grooved  beneath),  the  closer  radial  grooves, 
wider  umbilicus,  and  in  color. 

'ntMS  rUMttti  F-  and  W.,  n.  tp.    PI.  XXIII,  Sg*.  4,  S,  6. 

Shell  rather  narrowly  umbilicate  (the  umbilicus  about  one-sixth 
the  diameter  of  the  shell),  depressed,  thin,  honey-yellow  and  trans- 
lucent. Sculpture  of  many  deeply  imprefsed,  irregularly  spaced 
radial  grooves,  much  less  conapicuous  beneath,  and  very  fine, 
rather  faint,  close  spiral  lines.  ^Miorls  5,  slowly  increasing,  the 
last  much  wider.  Aperture  oblique,  broadly  luuale,  the  jieristome 
simple  and  thin  as  usual.     Alt.  hardly  2,  diam.  4.5  mm. 

Mt.  Mitchell,  two  adult  specimens  and  one  young. 

This  species  belongs  to  the  same  group  as  the  preceding,  from 
which  it  differs  in  color,  the  more  depressed  body-whorl,  less 
crowded  and  deeper  radial  grooves,  which  are  more  distinct 
beneath,  in  having  a  half-whorl  more  and  a  wider  umbilicus.  In 
V.  kamTnonu  the  sculpture  is  much  closer,  the  grooves  of  V. 
vanattai  resembling  those  of  the  species  of  the  section  Glyphyalinia. 
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and  with  a  narrower  umbilicus  than  V,  vanaUaiy  which  is  yellow 
and  less  fragile. 

V.  clingmani  was  drawn  on  a  smaller  scale  than  the  other  species 
on  the  plate. 

Zonitoides  arboreTU  (Say). 

Paint  Rock,  on  both  sides  of  the  river,  Bluff  mountain ;  Mitchell, 
C^t-tail,  Wilson's,  Tyson's,  Potato  Top  and  Ivy  river.  In  Tyson's 
Cove  this  species  was  found  in  great  abundance.  It  was  also  com- 
mon on  Potato  Top.     Elsewhere  it  seemed  to  be  comparatively  rare. 

In  addition  to  the  more  obvious  differences  between  this  species 
and  VUrea  haminonisy  Z,  arhorem  under  a  glass  of  high  po\ver  will 
be  found  to  have  the  surface  covered  with  numerous  very  fine, 
impressed  revolving  lines  which  are  lacking  in  harmnonia, 

Zonitoides  eUiottii  (Redtield). 

Common  at  Paint  Rock,  on  both  sides  of  the  river,  and  at 
Tyson's.  A  few  were  also  taken  on  Bluff  mountain  and  a  single 
specimen  in  Wilson's  Cove,  Mt.  Mitchell. 

Outrodonta  intertexta  (Binn.). 

Not  taken  in  1901.  It  occurs,  however,  at  ^Isheville,  where  it 
was  found  by  Walker  on  a  previous  visit. 

Oaitrodonta  acerra  (Uwi:*). 

Paint  Rock,  Mt.  Mitchell,  Cat-tail,  Tyson's,  Potato  Top, 
Meadow  Cove,  Ivv  river  and  Toe  river. 

Apparently  not  as  abundant  in  this  region  as  it  is  either  at  Roan 
or  in  the  Smoky  mountains.  It  was  more  numerous  in  tho  Mt. 
Mitchell  region  than  around  Paint  Rock  and  Bluff  mountain.  As 
usual  in  any  consiiderable  suite  of  specimens,  there  is  considerable 
variation  in  the  height  of  the  spire.  Those  from  Cat-tail  were 
unusually  fine,  the  largest  examples  of  the  two  forms  measuring 
17ix  14  and  lOf  x  l\\  nun. 

Oaitrodonta  demissa  (Biun). 

Not  taken  in  HKIl.  It  has  been  found  on  Town  mountain,  near 
Ashevillc,  bv  Walker. 

Oaitrodonta  luppressa  (Say). 

This  sixjcies  did  not  occur  in  the  collection  of  1901.  It  has, 
however,  Ik  on  found  at  Asheville,  on  Town  mountain  (c<j11. 
Walker).  It  was  also  found  at  S|)encer's  Cabin  on  Thunderhead  in 
1H99,  but  wiis  overlo(>ke(rat  the  time  of  making  the  rejx)rt. 

r.  u  • 
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OutrodonU  gnlwit  (B^r). 

At  Paint  Roctc,  on  tbe  north  side  of  the  river,  a  form  of  this 
species  was  taken  n-hicli  is  like  tlie  depressed  examples  from  Hayes- 
ville,  N.  C,  mentioned  in  the  report  of  the  Pentadelphian  expedi- 
tioii.  A^ide  from  this  lot,  no  spediuens  were  taken  agreeing  irith 
the  form  of  gularU  almost  everywhere  prevailing  in  the  Great 
Smoky  mountains."  In  its  place,  three  well -marked  eubspeciea  of 
ju^iiri*  occurred. 
OutTodoat*  gttUri*  theloidai  A.  D.  Brown,  n.  auinp.    PI.  XXV,  Hgi.  1, 1, 3, 4. 

Shell  glossy,  yellow,  perforate,  with  moderately  raised,  dorae- 
^haped  spire,  compased  of  7^  to  S  narrow,  closely  coiled  whorls ;  the 
last  hardly  regular  at  the  periphery'  in  adult  shells ;  rather  strongly 
striate  above,  nearly  smooth  beneath,  with  faint  traces  of  spiral 
strice  near  the  umbilicus,  where  the  base  U  rather  conspicuously 
excavated.  Aperture  somewhat  triangular,  the  sloping  basal  lip 
being  straight.  The  peristome  is  acute,  strengthened  within  by  a 
rather  wide,  low  callous  rim.  Adult  shells  are  wUhotd  teeth  or 
laminiB.     Alt.  4i-5,  diam.  7J-S  mm 

Young  sheila  (o  to  6  mm.  diam  ,  !'].  XXV,  fig.  4)  are  nearly 
discoidal,  with  the  umbilicus  as  wide  as  in  adults,  base  glossy, 
sculptured  like  the  adult  shells,  tbe  aperture  armed  within  with  two 
long  strong  laraellte,  the  summit  of  the  outer  one  curving  toward 
the  inner;  there  u  al>o,  in  early  stages,  a  smaller  lamella  [leri- 
pherol  in  position. 

"  North  Carolina"  (A.  D.  Brown  coll.,  Ko.  56,914  A.  K.  8.); 
Black  mouutain^,   N.  C    (Henry  Hemphill);  abundant  on  Bluff 
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The  specimens  now  brought  to  light  demonstrate  the  necessity  of 
recognizing  the  race.  It  differs  from  G.  g,  lavxz  (W.  G.  B.)  in 
the  much  narrower  umbilicus  ;  from  O.  gularis  of  the  Great  Smoky 
mountains  in  being  toothless  in  the  adult  stage,  and  with  a  more 
excavated  base  and  straighter  basal  lip.  No  adult  shell,  in  a  large 
number  examined,  possessed  internal  laminse. 

OMtrodonta  gularis  lawaB  (W.  G.  B.).    PI.  XXV,  figs.  10, 11, 12. 

ZonitcB  placentuhu  (Shuttl.),  W.  G.  Binney,  Terr.  Moll.  U.  S  ,  V.,  p. 

124,  fig.  44,  PI.  Ill,  f.  L.   (dentition)  and  remarks,   but  not  the 

description  (1878). 
Zonites  lasmodon  var.*?  W.  G.  Binney,  Ann.  N.  Y.  Acad.  Sci.,  I, 

pp.  858-362.  PI.  15,  f.  e.  (187ft). 
Zonites  lawi  \V.  G.  Binney,  Ist  Supplement  to  Terr.  Moll.,  V,  p. 

142,    PI.   2  (reprint  of  PI.  15,  Ann.  N.  Y.  Acad.  Sci.,  I),  fig.  e 

(1883).     Manual  of  Amer.  Land  Shells,  p.  221,  fig.  235. 

The  shell  is  yellow,  glossy,  with  moderately  elevated,  dome-like 
spire,  composed  of  8  closely  coiled  whorls;  surface  rather  closely 
wrinkle-striate,  the  striae  strongest  near  the  suture,  weaker  below, 
where  a  few  faint  spiral  strise  may  be  traced.  Last  whorl  rounded, 
hardly  angular,  even  in  front.  Umbilicus  wide^  operiy  deep  and 
well-likey  the  ba.ses  of  the  first  whorls  visible  in  its  depth.  Aper- 
ture small,  irregularly  lunate ;  peristome  acute,  strengthened  within 
by  a  rather  thin,  diffused  white  callus,  which  becomes  hea\4er 
'within  the  colmnellar  margin,  making  a  slight  convexity  or  low 
boss  near  the  axis.  Columellar  margin  somewhat  straightened. 
Alt.  4.7,  diam.  7.8  mm.,  width  of  umbilicus  1.3  mm. 

The  above  description  and  figures  10-12  represent  the  type  shell, 
which  differs  from  most  other  sj^ecimens  in  being  without  internal 
lamellse.  Binney  (Supplement,  p.  143)  mentions  that  **  there  is  a 
variety  in  which  i.<  a  hea\T  internal  callous  or  plate-like  teeth  within 
the  aperture, ' '  and  this  (PI.  XXV,  ^g^.  14,  15,  16,  17)  is  certainly 
the  prevalent  form  in  the  localities  collected  at  in  1901.  These  den- 
tate specimens  have  the  long,  strong,  arching  basal  lamella  of  G. 
gularis  cuspidata.  Whether  the  lamina-bearing  form  will  eventu- 
ally be  separated  from  the  toothless  typical  form  remains  for  future 
investigation,  the  material  now  available  being  insufficient  for  a 
decision. 

This  race  has  not  hitherto  been  defined,  although  Binney  has 
figured  it  in  three  publications.  The  figures,  however,  were  not 
good,  and  on  account  of  its  association  with  the  very  different 
O,  placentnla  (8hultl. ),  it  has  not  been  generally  recognizeii  by 
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students  of  our  land  anaila.  The  toothlei<8  form  occurs  in  Monroe 
county,  Tenn.,  where  it  was  collected  by  Misa  Annie  Law,  together 
with  specimeuB  provided  with  internal  laminee.  These  were  dis- 
tributed to  Mr.  Biuney,  Dr.  James  Lewis,  and  probably  others. 
The  Lewis  collectiou  was  sold,  and  there  are  specimeue  from  this 
Bource  in  the  collections  of  Gieorge  H.  Clapp,  G.  K,  Gude,  the 
Acacleray  of  Xatural  ScUnces,  and  perhaps  others.  The  tootKlesa 
specimen  illustrated  in  figs.  10-12  is  No.  294  of  the  Binuey  and 
Bland  collection,  American  Museum  of  Natural  Hiatory,  kindly 
lent  by  Jlr.  L,  P.  Gratacap.  It  is  the  individual  figured  by 
Binuey,  referred  to  at  the  head  of  this  account. 

The  form  was  given  specific  rank  by  Mr.  Binney,  but  in  our 
opinion  it  is  merely  a  subapecies  of  the  variable  G.  galar'u,  distin- 
guished by  the  wider  umbilicus,  and  the  absence  of  teeth  in  some 
adult  iipecimeuE.  O.  gularU  tkeloides  differs  from  laioa  by  its 
very  ^luall  umbilicus.  In  0,  Ut^modon  the  umbilicus  is  still  wider. 
The  I'ize  of  the  umbilicus  varies  a  good  deal  in  the  North  Carolina 
specimens.  Thus  in  specimeux  from  Paint  Rock,  measuriug  H  mm. 
diam.,  Ihe  umbilicus  is  from  1  to  1.7  mm.  wide. 

The  young  shells  are  always  toothed  (PI.  XXV,  figs.  14,  15), 
there  being  a  loug  outer  lamella,  a  shorter  baso-columellar,  aud  id 
early  Hagea  a  small  supra- peripheral  plait.  The  umbilicus  is  broad 
and  the  periphery  situated  high  on  the  last  whorl.  The  ahell 
figured  measures  5  mm.  dinm. 

It  in  quite  common  on  both  sides  of  the  river  at  Pmnt  Hock. 
Two  only  on  Bluff  mountain. 


1902. J  NATURAL  SCIENCES  OF  PHILADELPHIA.  437 

base  decussated  by  many  impressed  spirals  (fig.  8).  The  iutemal 
lamellsB  are  long,  as  in  the  young  of  other  forms  of  the  gularis 
group. 

Most  abundant  on  Mt.  Mitchell,  the  type  locality.  Found  also 
at  Tyson's,  Wilson's,  Potato  Top,  Cat-tail,  Ivy  river.  Bee  Tree 
Cove  and  Bluff  mountain. 

This  variety  was  first  recognized  several  years  ago  by  Mr. 
Vanatta  and  one  of  the  present  writers,  among  specimens  collected 
by  Mr.  Hemphill,  labeled  '*  Black.  Mts.,  N.  C'  The  specimens 
were  found  with  G.  gularis  theloides.  On  account  of  the  small 
number  of  specimens  (two  adult  and  one  young),  it  was  not  defined 
at  that  time.  The  abundant  material  taken  in  1901  places  the 
subspecies  upon  a  secure  basis.  It  differs  from  (?.  gularis  and  the 
racial  forms  subordinated  to  that  species  in  the  strong  .sculpture, 
comparatively  dull  surface,  Ihe  decussation  and  acute  carination  of 
the  young  shells,  and  the  short,  high,  erect  lamella  of  the  adult 
stage.  Compared  with  O.  collisella  Pils.,  the  var.  deeussaia  is  seen 
to  differ  in  the  closer  and  flat  whorls  of  the  spire,  flattened  instead 
of  swollen  base,  carinate  periphery,  etc.  Young  shells  resemble 
G.  intertexta  in  sculpture. 

Outrodonta  interna  (Say). 

Common  on  both  sides  of  the  river  at  Paint  Rock  and  at  Tyson's. 
A  few  were  also  taken  on  Potato  Top,  Cat-tail  and  in  Bee  Tree 
Cove. 

Oastrodonta  andrewsaB  (W.  O.  Binney). 

Very  abundant  on  Potato  Top  and  not  uncommon  on  Mt. 
Mitchell  and  Bluff  mountain.  A  few  were  also  taken  on  Cat-tail 
and  at  Bee  Tree  Cove,  Toe  river  and  at  Paint  Rock,  on  the  south 
side  of  the  river.  One  specimen  from  this  last  locality  has  the 
teeth  fused  together,  forming  a  continuous  rib  across  the  cavity  of 
the  shell  as  in  G.  lamellidens. 

Oastrodonta  lamellideni  Pllsbry. 

A  single  si)ecimen  was  taken  on  Bluff  mountain,  and  another  on 
the  Toe  river  side  of  the  Pinnacle  of  the  Blue  ridge. 

PHIIiOMYOIDJB. 
Philomyoni  oarolineniii  (Bo6c.). 

Not  so  abundant  as  in  the  Great  Smoky  mountains.  A  few  only 
were  seen  on  Bluff  mountain  and  Mt.  Mitchell. 
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Pliilom;inii  hamphUll  <W.  Q.  Blnney). 

^  Commou  on  Mt.  Milchell,  which  la  the  type  locality, 

BNDODONTID^. 
FTTunidnU  tltenufai  (Sky). 

The  typical  form  occurred  ouly  at  Paint  Rock,  on  both  sideg^of 
the  river.  Those  from  the  uorlh  side  have  the  ribs  much  heavier 
and  farther  apart  than  tho%  from  the  south  side. 

At  Tysou'B,  WilBoo'a  and  Ivy  river  were  found  smoother,  brighter 
forms,  approaching /eryiwoni  Bid.  somewhat,  especially  in  the  gloss, 
but  with  the  ribs  more  promineot.  The  spiral  sculpture  is  well 
developed,  the  spiral  lines  being  unu^itally  prominent.  This'micro- 
fculpture,  however,  is  practically  the  same  in  mordox.  Periphery 
rounded.  This  is  a  race  of  the  region,  unlike  the  Great  Smoky 
forms  and  the  antithesis  of  mordax.  This  form,  acconling  to 
Wetfaerby"  (who  refers  it  to  var.  fergasoni),  is  the  ouly  form  of 
altemata  found  at  Koan  mounlain.  Koau  specimens,  however, 
though  more  lightly  ribbed  lliau  those  from  Mitchell,  are  nearer  to 
them  than  to  the  typical  fergusont.  The  same  form  also  occurs  at 
Elizabethton,  Teun.,  and  Scott  county,  Vn.  In  the  latter  locality 
it  is  said  to  be  "  found  only  on  trees  high  up  on  the  mouulains  " 
(G.  H.  Clapp).  This  tree-climbing  hahit  i.s  also  uotice<l  by 
Welherby,  but  was  not  observefl  by  any  of  the  party  in  1901. 
Pjn^uniclnla  altenuts  mordax  (Sbutilewortb). 

lu  1852,  Shutlleworth"  described  his  Helix  mordiu  from  speci- 
mens collecte<l  by  Kugel  in  the  mountains  of  North  Carolina.     The 

iginal  descri|)tiuu  was  rci>iiiiiua  by  W.  G  liiiiin'v  in  Terr.  Mi./!.. 
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"  Hab.  in  the  mouotaiR?  of  >'orth  Carolina ;  more  than  12  ?pecU 
mens  taken  bv  Rugel. 

"  Obs.  very  close  to  H.  allernata,  but  distinguished  by  the 
stronger  ribs  which  are  1  mm.  apart.  iT.  cumber laiidiana  Lea 
(perhaiw  a  wholly  abnormal  form)  in  which  the  carina  is  similar, 
differs  (accordingtn  the  figure)  in  having  the  shell  only  lightly  striate, 
not  coslale." 


Manj  attenijits  to  identify  this  fonn  have  been  made  by  Binuev 
and  others,  but,  as  staler!  by  oue  of  us,'''  tlie  shells  usually  labeled 
mordax  are  referable  to  another  strongly  ribbed  form  of  aliemat'-, 
and  do  not  fulfill  the  re<|uireineuts  of  .Shut  tie  worth's  diagnosis  given 
above. 

A.a  this  was  the  only  species  of  land  snail  belonging  to  the  East- 
ern fauua  that  had  nol  been  satisfactorily  determined,  the  di^covet^ 
by  Mr.  Ferriss  of  specimens  agreeing  almost  exactly  with  the  orig- 
inal description  of  mordax  is  a  matter  of  great  interest.  These 
si>eciuieus  were  found  in  Tyson's  Cove  (alt.  4,000  feet),  which  lies 
between  the  (ireat  Crag;^y  nionutaiiis  and  the  Knuacle  of  the  Blue 
Kidge  and  at  the  southern  extremity  of  the  Black  mountain  chain, 
and  in  Bee  Tree  Cove  (all.  ^l.oOO  feel),  which  lies  just  west  of  the 
(^ireat  Craggy  mountains.  As  both  Tyson's  and  Palton's  Knob 
were  woll-knowu  resorts  long  before  the  Civil  AVar,  it  is  quite  likely 
that  this  is  the  original  locality.  Of  ctiurse  this  is  a  mere  supposi- 
tion, but  the  fact  that  the  form  lias  never  been  foimd  elsewhere, 
and  that  in  Shuttleworth's  time  the  locality  was  one  of  the  few 
accessible  to  the  ordinary  traveler,  would  seem  to  render  it  quite 
probable. 

There  would  seem  to  be  iio  (juestion  but  these  shells  are  the  long- 
lost  niordux.  They  agree  exactly  with  ^^huttle worth's  description 
in  having  heavy  ribs,  fully  a  millimeter  apart  at  the  periphery,  and 
which  extend  on  the  uixler  side  into  the  umbilicus.     The  carina  is 

"NautUai,  XV,  ]'.  T. 
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well  developed,  though  rather  more  rounded  than  in  var.  tarinata 
Piia.,  bul  ihe  under  side  just  below  the  carina  U  distJuclly  concave, 
an  in  Pi/ramidula  bryatiti.  This  disappears  somewhat  in  full-grown 
specimens  toward  the  aperture,  but  is  always  evident  on  the  first 
two-thirds  of  the  last  whorl,  and  is  particularly  marked  in  the 
young  shells.  The  micro-sculpture  is  well  developed,  consisting  of 
ver>-  fine  irregular  lines  of  growth  between  the  ribs,  which  are  cut 
transversely  by  numerous  fine  revolving  lines.  The  only  difference 
observable  in  these  shells  is  that  of  size.  Of  our  specimens 
none  equals  the  dimensions  given  by  Shutlleworlh.  Our  largest 
example  has  a  greater  diameter  of  17^,  lesser  15,  with  an  altitude 
from  the  base  of  6^  mm.  If  Shutlleworlh's  types  measured  only 
6  mm.  from  the  basal  lip,  they  are  more  lenticular  than  any  form 
of  aUemata  yet  known,  and  the  true  mordax  yet  remains  to  be  dis- 
covered. It  is  probable,  however,  that  Shuttleworth  followed  Pfeiffer 
in  measuring  the  height  from  the  ba:<e  of  the  axis. 

The  form  here  figured  as  P.  a.  mordax  seems  to  be  confined  to  a 
particular  zone  on  the  mountainside,  and  does  not  appear  to  mix  with 
the  smooth  form  of  aUemata.  "  It  has  the  same  habits  as  the  com- 
mon form,  around  old  basswood  and  tulip  tree  logs,  but  the  two 
were  never  together  Mordax  dwelt  in  the  tulip  tree  belt,  and 
the  common  form  was  both  above  aud  below,  but  never  In  that 
belt"  (J.  H.  F.). 
Pyrattiduli  ptnpaetivB  (Sar). 

Paint  Kock,  on  both  sides  of  the  river,  fairly  abundant;  scarce 
in  Wilson's  Cove,  and  a  single  specimen  only  from  Cat-tail. 
PfTunidnlk  bryuiti  (Sari 
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examples  were  found  not  uncommon  at  Paint  Rock,  on  the  south 
side  of  the  river,  and  specimens  nearly  so,  differing,  however,  in  the 
less  acute  development  of  the  lower  carina,  occurred  in  Wilson's 
and  Tvson's  Coves. 

On  Cat-tail  and  Potato  Top  and  in  Bee  Tree  Cove,  the  specimens 
have  both  the  keels  less  acute,'  and  are  more  striate  below  the  per- 
iphery. This  form  is  intermediate  between  the  typical  bryanti  and 
the  Mt.  Mitchell  form  which  has  the  characteristics  of  a  well- 
marked  subspecies,  the  base  being  regularly  costulate,  the  keels 
blunt  and  the  intercarinal  concavity  nearly  obsolete,  much  as  in 
perapectiva.  Young  shells,  however,  are  less  specialized  and  resem- 
ble the  intermediate  form  mentioned  above.  But  the  internal 
columellar  tubercle,  exceedingly  constant  in  perspediva,  is  wholly 
wanting.  It  is  a  peripheral  form,  probably  at  the  geographic  con- 
fines of  the  range  of  bryanti 

SnOOINEIDJB. 
Snooinea  ovaUs  Say. 

A  single  young  specimen  was  taken  at  Paint  Rock,  on  the  south 
side  of  the  river,  and  two  examples  of  the  thin  mountain  form  were 
found  in  the  gap  between  Mt.  Mitchell  and  Clingman's  Peak. 

The  form  here  referred  to  is  that  commonly  known  as  S.  obllqua 

Say.      Say  described  Sucdnea  ovalb?^  in  1817  and  S.  obllqua  in 

1824. "    Gould  in  184P^  referred  the  form  commonly  known  as  ovalis 

to  Say's  ovalis  of  1817.     Say's  types  of  ovalia  are  in  the  collection 

of  the  Academy  and  belong  to  the  form  usually  known  as  obllqua. 

This  being  so,  ovalis  has  priority  and  must  consequently  be  used, 

obllqua  falling  into  the  spionymy.     The  use  of  obliqua  for  Say's 

species  was  inaugurated  arbitrarily  by  Dr.  Amos  Binney"  in  an 

**  attempt  to  reconcile  the  differences  "   in  the  use  of  the  nanie^  by 

retaining  ovalis  for  Gould's  species  and  applying  to  *'  Mr.  Say's 

species  his  second  name  obllqua.^ ^     This,  of  course,  he  had  no  right 

to  do. 

AMNIOOLID2B. 

Pomatiopiii  lapidaria  (Say). 

A  pale-green  form  of  this  s{)ecies,  rather  more  slender  than  the 

common  northern  form,  was  taken  at  Paint  Rock,  on  the  south  side 

of  the  river. 


«•  J.  A.  X.  S.R,  I,  15  (1817). 
^^  Long's  Exped.,  11,  260  (1824). 
^^  Invert.  Mass.,  194. 
"  Terr.  Moll,  II,  64. 
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PLECUHOOEEUDJEi. 
OoQiobwii  proximk  «;]um«trlok  (Maid.). 

PaiDt  Rock  creek,  N,  C.     This  was  tlie  only  species  of  fluvialile 
mollusk  fouiid  duriug  the  trip. 

No  indications  whalever  of  Unioniilie  or  PleuroceriiliB  were  found 
in  Ihe  French  Broad  at  Paint  Kock. 


EXPLANATION  OF  PLATES  XXIV  AND  XXV. 

I  pages  431   and  433 

Plate  XXIV,  Figs,  t,  2,  S.—  Vitrea  elingmani  Dall.  Potato  Top, 
BlBck  Mts.,  N.  C.    No.  83,263  A.  N.  9.  P. 

Figs.  4,  iJ,  6,  — TOrea  mnaiKii  P.  and  W.  Mt.  Slitchel),  N.  C.  No. 
83.2W1  A.  N.  S.  P. 

Figs.  7,  8.  9.~yilrta  npproxima  W.  aud  P.  Mt.  Mitchell,  N.  C.  No. 
83.3BI)  A.  N.  8.  P. 

Figs.  10,  11,  12.—  Vilrtii  hammonU  (Strom).  Moliawk,  N.  Y.  No. 
53  A.  N.  8,  P. 

astrodonta  gularii  theloide*  (A.  D.  B.). 
N.  r   " 
„  ,    "uri 

colleclion.    No.  58,014  A.  N.  S.  P. 
Fig.  i.~0.  g.  Ihtlaidee.    Basal  view  of  a  young  shell  from  BhilT  Mt., 

N.  c.   No.  sa.aaa  a.  n.  s.  p. 

Figs.  5,  «,  7.—  6.  a-  decitunta  P.  and  V.  Three  views  of  the  type.  Ml. 
Mitehen,  N.  C.    No.  83,365  A.  N.  8.  P. 

Fig.  8. — Q.  g.  deeattata.  Much  enlarged  view  of  a  aeement  or  the 
base  of  a  young  specimen  from  Bluff  3It.,  N.  C.     No.  63,364  A.  N.  S.  P. 

Fig.  9. — 0.  g.  deeuM'ita.  Another  ppeciinen  from  the  type  lot,  JU. 
Milchell,     Nn.  83,263  A.  N.  9.  P. 


P  (W.  G.  H.).     Three   views 
No.  294  of  Ihe   "Biniiey  and  Bland  Col' 


iC: 
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SYNOPSIS  OF  THE  AMERICAN  MABTENS. 
BY   SAMUEL   N.    RHOADS. 

The  results  summarized  in  the  following  paper  are  based  on  a 
rather  extended  exammation  of  skins  and  skulls  of  MunUla 
americana  from  representative  localities  throughout  its  wide  range, 
from  the  northern  United  States  to  the  treeless  regions  of  the  Arctic 
zone.  This  study  was  primarily  begim  to  determine  the  statas  of 
the  southeastern  marten,  in  connection  with  my  recent  work  on  the 
mammals  of  Pennsylvania  and  New  Jersey.  It  has  resulted  in 
classing  the  southeastern  animal  as  the  most  depauperate  and  light - 
colored  representative  of  the  group,  and  belonging  more  strictly  to 
the  type  which  Turton  named  from  pale  examples  probably  obtained 
from  southeastern  or  central  Canada.  For  purposes  of  nomencla- 
ture I  have  restricted  typical  americana  to  this  region,  making  the 
east  and  west  coast  forms  and  the  northern  race,  described  by  later 
authors,  of  subspeclfic  value.  Owing  to  the  wide  variation  of 
color  in  this  animal — skins  from  such  widely  separated  habitats  as 
the  Pacific  and  Atlantic  coasts  at  the  same  latitude  being  often 
found  alike,  and  apparent  dark  or  light  races  well  known  to  the  fur 
trade  coming  from  isolated  localities  not  correlated  with  faunal  and 
floral  environment  in  the  zoogeographic  sense — I  have  made  such 
characters  of  subsidiary  value  to  those  of  size  and  relative  propor- 
tion in  body,  tail  and  foot  measurements,  in  the  character  of  ^^lage, 
and,  above  all,  to  cranial  characters.  As  the  latter  have  been 
largely  made  the  basis  of  the  examinations  of  Brandt,  Baird, 
Gray,  Coues  and  Allen,  the  chief  monographers  of  the  group,  my 
own  remarks  will  be  the  more  pertinent  from  this  standpoint. 

The  number  of  American  st)eciraens  of  skins  and  skulls  upon 
which  I  have  based  these  studies  has  been  much  larger  than  ever 
before  brought  together.  They  may  be  roughly  listed  as  follows : 
Pennsylvania  and  Maine,  15;  Quebec,  1;  Ontario,  S;  North 
Labrador,  4;  New  Brunswick,  30;  Colorado,  6;  Mackenzie  prov., 
N.W.T.  =  Great  Slave  lake  to  Mackenzie  bay,  26;  Alaska,  7; 
British  Columbia,  Rocky  mountains,  2 ;  Cascade  mountains, 
Washington,  30.     For  the  use  of  this  fine  series  I  am  indebted  to 
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the  oBicera  of  the  American  Mufeuni  of  Natural  History,  Field 
Columbian  Museum,  U.  S.  Natioual  Museum,  Museum  of  Oom- 
paralive  Zool<^  and  the  Acadflmy  of  Natural  Sciences,  Phila- 
delphia. 

Only  skulls  of  the  oldest  adult  males  have  been  used  in  the  com- 
parative cranial  dil^noses  and  measurements,  viz.,  those  in  which 
the  upper  cranial  sutures  have  so  disappttared  that  the  nasals  ant 
indistinguishable  from  the  premaxillaries.  I  am  aware  that  Dr. 
J.  A.  Allen  has  long  ago  (Bull.  U.  S.  Qeol.  Sur.  Temf.,  1S76, 
Vol.  3,  pp.  328-330)  arrived  at  the  same  conclusions  that  I  have 
re.ached  concemiug  Ihe  small  size  of  southern  American  martens 
by  an  independent  investigation,  in  part,  of  the  same  specimens. 
But  his  researches  were  chiefly  directed  to  a  consideration  of  the 
differences  between  the  American  and  Old  World  martens,  and  did 
not  include  specimeus  from  Labrador  and  the  Cascade  mounlains. 
I  have  been  fortunate  in  securing  several  specimens,  from  the  U. 
6.  National  Museum  and  the  Academy  of  Natural  Sciences,  of  Old 
World  martens  typical  of  M.  foina,  M.  martes  and  M.  tibeltuui, 
and  am  thus  enabled  to  discuss  their  relationships  with  those  of 
America.  A  series  of  thirty  skulls  from  Kamschatka  merit  special 
mention. 

As  I  now  understand  their  relationships,  the  North  American 
martens  consist  of  ihree  species  and  three  subspecies,  viz.,  the 
Boulh  Canadian  marten,  Muilela  amtrieana  Turton;  the  Arctic 
marleu,  M.  a.  aduosa  Osgood;  the  British  Columbia  marten,  M.  a. 
abietiiioideg  (Gray);  the  Labrador  marten,  M.  a.  (trumalu 
;  the  Kowtouniliuiiil  iimrlen,    M.   ab-ula   l!au)r:';  the  Ca 
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America."  Undoubtedly  his  material  was  based  on  specimens 
from  eastern  Canada  or  the  northeastern  United  States.  He  describes 
a  light  tawny,  white-headed  forji,  which  applies  more  distinctively 
to  the  martens  of  southeastern  Canada  and  the  eastern  United 
States  as  contrasted  with  those  from  farther  north  or  from  New 
Brunswick  and  Labrador.  On  this  basis  and  to  more  intelligently 
map  out  the  distobution  of  the  subspecies  already  described 
without  overturning  names  recently  proposed,  I  restrict  the  type 
locality  of  aniericana  to  the  region  occupied  by  the  small  pale  mar- 
tens of  southern  Canada  and  the  northern  United  States.  The 
type  specimens  on  which  Turton  based  his  species  probably  came 
from  Ontario  or  Quebec  through  the  Hudson  Bay  Company. 

Faunal  Distribution, — The  habitat  of  Mustela  americana  ameri- 
eana  is  restricted  to  the  forested  areas  enclosed  by  the  following 
localities:  Hudson  bay,  Northeast  territory  (of  Labrador), 
Quebec,  Nova  Scotia,  Massachusetts,  northern  Pennsylvania,  south 
in  the  mountains  to  ColoradD,  Utah,  eastern  Oregon  and  Washmg- 
ton,  eastern  British  Columbia,  Alberta,  Saskatchewan  and  southern 
Kewatin,  south  of  latitude  55°. 

Description  of  Species. — Smallest  and  palest  of  the  American 
martens.  Pelage  relatively  short.  Colors  most  variable  of  the 
group,  ranging  from  white-headed,  yellow-bodied  individuals  to 
blacki:?h- brown  ones.  Color  of  throat  and  breast  patch  varying 
from  white  to  pale-orange,  sometimes  reaching  from  chin  to  ster- 
num and  from  base  of  ears  to  insertion  of  forelegs,  sometimes  con- 
fined to  a  stripe  or  scattered  spots  across  lower  neck.  These  remarks 
in  part  apply  to  all  our  martens.  The  distinguishing  color  char- 
acteristics of  typical  americana  may  be  stated  to  be  the  average 
paleness  and  yellowness  of  outer  fur  and  the  clear  ash  of  basal 
under  fur,  as  contnisted  with  all  other  races,  and  in  the  strongly 
contrasting  colors  of  the  fore  parts  with  the  hinder  parts.  The 
upi)er  head,  ears  and  neck  are  generally  a  pale  drab-^ray  (^Ridg- 
xcay^s  Nomenclature  of  Colors),  this  often  reaching  half-way  down 
the  back;  the  lower  back,  thighs  and  rump  are  tinged  with  an 
unnamed  shade  of  color  combining  pale-orange,  rufous  and  yellow 
in  an  indcr^cribable  combination  nol  found  in  other  geographic 
races.  This  whole  area  is  sparingly  tipi>ed  with  black.  The  bases 
of  hairs  are  pale  smoke-gray.  The  darker  parts  of  fore  and  hind 
feet  and  legs  and  tail-brush  are  blackish  seal  brown.     Certain  areas 
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withiu  tlie  range  of  M.  amerieana  amerieana  above  given  furnish 
inarleus  whose  average  pelts  are  bo  dark  as  to  give  them  a  staodard 
market  value  much  above  ekins  from  the  surrounding  country. 
Such  a  region  is  the  upper  Nipigon  territory  of  Ontario  westward 
toward  tlie  Lake  of  the  Woods.  The  local  climatic  conditions  of 
this  rocky,  saturated  and  densely  wooded  area  are  responsible  for 
this.  It  is  loo  local,  however,  to  warrant  a  further  8ubdi^'ision. 
Respecting  the  cranial  characters,  upon  which  I  have  primarily 
ha-sed  my  examinations  of  this  perplexing  group,  I  beg^n  by  con- 
sidering Gray's  fundamental  separation  of  the  New  World  martens 
from  ^f.  marles,  foina  and  zibelUna  on  the  size  and  shape  of  the 
last  upper  tubercular  molar.  In  amerieana  this  is  slated  by  him, 
and  in  measure  ampliRcd  by  Coues  and  Allen,  to  be  different,  in 
its  hour-glass  shape  and  greater  size  of  the  Inner  bulb  as  compared 
wilh  the  out£r.  In  amerieana  this  tooth  has  but  slight  constriction, 
with  resulling  rectangular  shape,  owing  to  the  relative  equality  iu 
size  of  the  inner  and  outer  bulbs.  A  very  careful  examination  of 
the  large  series  of  American  martens  shows  that  the  specific  sejiara- 
tion  from  Old  World  forms  ou  ihis  basis  is  fully  \varranted.  Tt  is 
further  em  )hasized  by  the  character  of  the  second  lower  true  molar, 
which  in  all  the  exotic  forms  has  a  strongly  characterized  inner 
cusp,  as  asserted  by  Allen.  In  amerieana,  Allen  says,  this  is  "  not 
found,"  or  "  only  in  a  verj-  rudimentary  condition."  I  have  found 
i(,  however,  in  a  more  or  less  rudimentary  condition  in  all  typical 
amerieana  skulls,  except  those  so  very  old  that  it  had  been  wore 
away.     In  rare  instances  this  cusp  is  almo.^^t  as  well  develojied,  pro- 

".imlolv     lu    lliC    MIlilllL-l 
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relations  of  the  Asiatic  sable,  if.  zihellina,  to  our  West  American 
martens,  nothing  seems  to  have  been  published.  Brandt,  ^  who 
made  a  critical  monograph  on  these  subjects,  seems  not  to  have 
had  any  skulls  of  zihellina.  Neither  did  Baird,  Coues,  or  Allen. 
Brandt  {Beilr.  KennL  Sdugeth,  RussL,  1855)  finds  no  differences 
between  the  external  characters  of  the  Asiatic  and  West  American 
martens,  the  *  *  sables  *  *  of  the  * '  Nischnaja  Tunguska  occupying 
an  intermediate  position  between  the  dark  Asiatic  and  yellow 
American  sables.'* 

A  fine  series  of  sable  skulls  from  Kamschatka,  representing 
thirty-two  specimens  of  the  Old  World  zlbellina,  correspond 
exactly  with  the  good  figure  of  zlbellina  in  Blainville*s  Osteo- 
graphie.  Comparing  these  with  American  martens  we  find 
them  larger  than  the  largest  skulls  from  Alaska,  Mackenzie  and 
Labrador,  six  old  males  averaging  82  mm.  in  basilar  length  and 
53  mm.  in  zygomatic  expansion.  In  the  largest  Alaskan  example 
the  basilar  length  is  80  mm.  A  specimen  from  PeeVs  river,  Mac- 
kenzie territory,  the  largest  in  my  American  series,  is  82  mm. 
long,  while  the  largest  Kamschatkan  skull  is  85  mm.  long. 
In  both  size  and  proportions,  however,  these  crania  of  zlbellina  are 
remarkably  like  aduoaa  of  Alaska  and  brumalis  of  Labrador. 
But  when  the  dental  characters  are  examined  there  is  a  distinct 
separation  between  them,  based,  as  above  mentioned,  on  the  great 
size  and  peculiar  asymuietric  saddle  shape  of  the  upper  posterior 
grinder  of  zlbellina  as  contrasted  with  the  rectangular,  transversely 
elongate  shape  of  that  tooth  in  amerlcana.  The  distinction  of 
relative  size  and  the  inner  tuberculation  of  the  lower  sectorial  in 
these  Kamschatkan  skulls  is  also  a  decided  feature  as  contrasted 
with  their  nearest  geographic  allies  in  America.  Comparing  these 
zlbellina  skulls  with  three  Swedish  skulls,  typical  of  marieSy  the 
close  specific  relationship  between  these  two  is  emphasized  in  every 
character  examined.  On  the  other  hand,  folna  specimens  from 
Germany  are  very  distinct  in  cranial  features. 

In  folna  we  have  a  very  short,  broad  and  flattened  skull,  wholly 
lacking  any  sagittal  ridge  on  the  OQcipital  crest,  even  in  old  age. 
The  frontal  constriction  is  relatively  unpronounced.  The  posterior 
upper  grinder  is  mor^  rectangular  in  shape  than  in  the  martes 
group,  and  owing  to  the  short  rostrum  the  premolar  teeth  overlap 
at  base  instead  of  being  separated  by  short  di&stemse.     In  respect 
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of  the  size  and  fihape  of  the  cranium,  foina  is  far  more  distinct 
from  tnariei  and  zibellina  than  the  latter  are  from  any  AmericRD 
form  except  eaurina.  It  is  interesting  to  note  in  this  connectioD 
that  eaurina  resembles  Joina  very  closely  in  the  small  eise  and 
shape  of  its  andital  bullie  and  the  breadth  and  flatness  of  the 
brain-case,  bnt  in  respect  of  the  sagitlal  crest,  frontal  constriction 
and  character  of  the  teeth,  eaurina  is  closer  to  zibellina.  Ita 
homologies  connect  it  far  more  closely  with  the  Eurasian  than  the 
American  type  of  marten,  and  wonld  indicate  a  closer  genesis  from 
the  Old  World  martens  than  from  those  of  the  New  World.  As 
it  does  not  appear  to  intergrade  with  the  latter,  I  am  induced  to 
consider  it  an  isolated  member  of  the  martes-iibellina  group.  Thin 
peculiarity  is  not  without  precedent  in  the  Asiatic  character  of  other 
animals  found  iu  the  habitat  of  eaurina. 

}feaiuremeiiU. — Average  of  six  adult  males  from  Maine,  Penn- 
sylvania and  the  Adirondacks:  Total  length,  575  mm.;  toll 
vertebrre,  175  mm.;  hind  foot,  82  mm.  Skulls  ditto:  Basilar 
length  (from  inferior  lip  of  foramen  magnum  to  posterior  base  of 
upper  median  incisors),  70.5  mm.;  postorbital  constriction, 
16.0  mm. ;  zygomatic  expansion,  44  mm. 
Xnittl*  knurlauift  bmniklli  (Buiji).    Labndot  Mirten. 

1803.  Mullein  brumalii  Baogs,  American  Naturalist,  Vol.  32,  p.  50.'. 

Type  LoeatUy. — Okak,  Labrador. 

.Fauna/  Dutribution.  —  Humid  coast  region  of  northeastern 
Labrador,  Ungava  bay  to  Strait'i  of  Belle  Isle.  Intergrading 
westwardly  into  actiiosa,  southwardly  iuto  ainerieana. 
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skull  of  brumalis  figured  by  him  is  smaller  than  the  largest  speci- 
men I  have,  so  that  the  differences  Osgood  seeks  to  draw  between 
the  two  in  this  regard  are  much  less  than  would  appear.     The 
relative  size  of  the  audital  bullse  in  aduosa  and  brumalis,  where 
skulls  of  same  size  are  compared,  is  so  nearly  the  same  as  to  make 
them  of  no  diagnostic  value,  and  the  heaviness  of  dentition  falls 
under  the  same  restrictions.     Taking  these  two  races  of  americana 
and  contrasting  them  therewith,  the  Pennsylvania  and  Maine  speci- 
mens show  an  extreme  diminution  of    size,  being  about  10  mm. 
shorter  and  relativelv  somewhat  narrower  than  the  northern  races  ; 
but  we  are  unable  to  make  these  differences  in  size,  great  as  they 
appear,  of  specific  value,  for  the  martens  from  the  north  shore  of 
Lake  Superior  and  from  Tobique  and  Trousers  lake,  New  Bruns- 
wick, are  plainly  intermediate  and  connectant  in  cranial  characters, 
measuring  only  5  to  6  mm.  shorter  than  the  largest  skulls  of  aduosa 
and  hrumalia.     No  doubt  skulls  from  western  Labrador  and  Kee- 
watin  would  complete  the  chain  of  gradation  thus  indicated.      It 
may  be  remarked  that  the  development  of  sagittal  crest  in  aduosa 
and  brumalls,  and  the  posterior  angularity  and  expansion  of  their 
zygomae,  are  more  or  less  in  excess  of  any  specimens  of  the  southern 
animal ;  but  an  examination  of  the  cuspidation,  size  and  outline  of 
the  teeth  in  all  the  forms  except  caurina  shows  that  so-called  differ- 
ences  are   confined    to   individual    variation,    as   proved   by   the 
unusually  large  series  of  crania  now  in  hand.     In  color,  hrumalis  is 
separable  from  any  other  eastern  interior  form  on  account  of  its 
dark  shades.     In  the  male  specimen  from  Okak  there  is  a  close  re- 
semblance to  the  specimen  from  Sullivan  county,  Penna.,  both  in  tint 
and  pattern  of  coloration,  the  difference  consisting  almost  solely  in 
the  greater  length  of  the  coarser  long  hairs  of  the  over  fur.     These 
are  also  blacker  and  the  median   (subapical)  shade  of  upper  back, 
sides  and  rump  is  less  fulvous.     The  color  of  the  under  fur  is  a 
shade  darker  ash  than  that  of  the  Pennsylvania  s|)ecimens.     In  the 
female  Okak  specimen  the  whole  body  colors  are  much  darker  than 
in  the  male,  being  a  blackish  chocolate,  and  the  fulvous  cast  of 
under  fur  seen  in  the  male  is  replaced   by  a  cinnamon  or  bistre 
shade  in  the  female.     In  both,  the  hend  is  lighter  than   the  body. 
As   compared   ^^ith   aduosa  the   Labrador  form   is  much  darker, 
Mackenzie  river  aduosa  being  characterized  from  all  others  bv  the 
contrast  of  their  light- hue<l  sides  and  heads  with  the  darkly  con- 
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brown.  Under  parts  similar  to  upper  parts,  but  darker  and  more 
brownish  on  chest.'*  This  description  is  taken  from  a  lighter  indi- 
vidual with  more  ochraceous  cast  than  the  average.  Several  of  the 
PeePs  river  specimens  have  scarcely  any  ochraceous  cast,  but  rather 
a  drab-brown  tinge  ;  but  even  in  these  the  grayness  and  clearness  of 
the  brown  from  the  * '  canary  ' '  shade  of  typical  southern  ameri- 
cana  is  verv  noticeable.  For  a  fuller  discussion  of  these  differences 
see  under  M,  americana  hrumalis  above,  where  the  cranial  charac- 
ters of  both  forms  are  also  discussed  at  length.  Also,  see  remarks 
under  M.  americana  iypicus. 

Measurements. — Avemge  of  tight  selected  old  adults,  males, 
measured  in  flesh :  Total  length,  671  mm. ;  tail  vertebrae,  204  mm. ; 
hind-foot,  109  mm. ;  ear  height,  40  mm.  Skull  measurements 
(average  of  six  adult  males)  :  Basilar  length,  80  mm. ;  interorbital 
constriction,  16  mm.;  zygomatic  expansion,  51  mm.  In  the  type 
of  acfuosa  the  occipito-nasal  length  is  given  by  Osg<x)d  as  85  mm. , 
and  the  zygomatic  expansion  55  mm.  This  is  larger  than  any  of 
the  rest  of  the  large  series  belonging  to  the  U.  S.  National  Museum. 

Muitela  americana  abietinoides  (Crray)-    British  Columbia  Marten.  - 

1865.    [Maries  americana'\  var.  1,  abietinoides  Gray,  Proc.  Zool.  See, 
London,  p.  100. 

Type  Locality. — **  Rocky  Mountains  (Drummond  and  Lord),*' 
Gray.  As  Gray's  abietinoides  thus  included  two  distinct  species, 
one  of  which  was  undoubtedly  caurina  (collected  by  Lord),  I  have 
now  restricted  it  to  the  Rocky  mountain  si>ecimens  taken  by  Drum- 
mond. Drumnioncrs  itinerary,  as  given  by  Richardson  (Fauna 
Boreali  AmericanUy  Vol.  I,  p.  xvi),  shows  that  he  did  not  collect 
sixjciniena  west  of  the  Selkirk  Range,  hence  not  within  the  range 
of  caurina.  The  description  of  abietinoides  by  Gray  evidently 
refersto  dark  specimens  characteristic  of  the  humid  environment  of 
the  Selkirks,  into  which  Drummond  says  he  penetrated  just  l>efore 
his  recall  home.  The  marten  of  the  main  ari<l  chain  of  the 
Rockies  is  evidently  a  lighter  colored  animal.  On  these  considera- 
tions I  have  seen  lit  to  define  the  restricted  ty|XJ  locality  of  abieti- 
noides to  the  edge  of  the  humid  western  i-lopc  of  the  Rocky  moun- 
tains, somewhere  between  Kiekin^^  Horse  pass  and  the  Columbia 
river.  It  is  significant  that  this  is  al.so  the  eastern  limit  of  the 
'* Abies''  merteiisiana  or  Western  hemlock,  after  which  Cfray 
named   his  .<o- called  "  variety*'   abiefcnoides,  probably  on  account 
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of  uotea  made  by  Drummond  or  Lord  as  to  tlie  habitat  of  the  type 
specimena  of  this  marten. 

Favnal  DiMribution. — Humid  interior  region  of  .Britisb  Colum- 
bia, peculiar  to  the  Selkirk  and  Gold  Range«. 

Description  of  Species. — Gray'a  description  reads:  "  Black- 
brown  ;  ears  pate,  head  grizzled  with  white  hairs,  more  or  less  gray; 
throat  yellow  or  yellow -spotted  ;  throat  spot  large  or  broken  up  into 
small  spots;  the  head  sometimes  with  only  a  few  gray  hairs,  and 
the  throat  with  only  a  few  distinct  small  spots."  A  specimen  sent 
to  me  from  Vernon,  British  Columbia,  by  W.  C.  Pound,  a  taxi- 
dermist with  whom  I  became  acquainted  while  in  that  place  in 
lSd2,  is  of  especial  interest  in  this  connection.  It  was  taken 
November  22,  1892,  and  no  doubt  was  brought  tq  Mr.  Pound  by 
an  Indian  trapper  whom  he  dealt  with,  living  in  the  Gold  Range 
above  Vernon.  Such,  at  least,  was  the  source  of  his  supplies  of 
larger  game  and  furs  during  my  residence  there.  The  skull  and 
skin  of  this  specimen  indicate  it  to  be  an  adult,  but  not  very  aged, 
female.  The  naso-premasillary  sutures  are  not  wholly  obliterated, 
as  in  over-aged  specimens,  but  the  occipital  crest  is  that  of  a  fully 
matured  marten,  perhaps  three  or  four  years  old.  The  color  of  this 
specimisn  answers  exactly  Gray's  description  of  "  black-brown." 
In  this  n«pcct  it  is  instantly  distinguished  fiom  all  other  of  the 
specimens  of  marten  I  have  before  me,  both  by  the  quality  and  depth 
as  well  as  the  uniformity  of  its  coloration.  In  terms  of  Sidgway't 
Nomenclature  of  Colon,  this  specimen  is  seal-brown  throughout, 
both  above  and  below,  with  exception  of  the  sides  of  the  head,  the 
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to  near  base  of  neck,  being  about  two  inches  long  and  three- 
quarters  of  an  inch  broad  in  the  widest  part  Its  color  b  ochrace- 
ous-buff.  The  fullness,  density  and  length  of  pelage  is  noticeable, 
and  the  slight  contrast  in  color  of  (he  basal  portion  of  the  fur  with 
that  of  the  apical  half  is  unique,  so  far  as  I  have  examined  speci- 
mens. In  even  the  darkest  Labrador  skins  of  hruinalls,  the  triple- 
zoned  color  pattern  typical  of  marten  fur  is  quite  as  marked  as  in 
lighter-hued  races ;  but  in  abietinoideSy  as  illustrated  by  this  Gold 
Range  specimen,  the  subapical  or  intermediate  color  zone  of  the 
individual  hairs  is  absent  and  their  dark  apices  merge  insensibly 
into  the  more  ashy -brown  of  their  bases.  Taken  as  a  sample,  this 
skin  would  seem  to  me  to  ipdicate  that  the  Selkirk  mountain  animal 
furnishes  one  of  the  most  desirable  marten  pelts,  from  the  furrier's 
standpoint,  that  can  be  found  in  North  America. 

The  skull  of  this  specimen,  as  well  as  that  of  another,  sexed 
female,  from  the  same  locality,  show,  in  comparison  with  female 
skulls  of  saiHe  age  from  the  Mackenzie  river  regions,  that  abieti- 
noides  is  not  only  specifically  identical  with  M,  a,  aduosa,  but  that 
it  is  only  slightly  smaller  in  size,  being  intermediate  in  the  latter 
feature  between  M.  americana  of  Lake  Superior  and  Arctic  exam- 
ples of  adiioaa.  As  regards  coloration,  abietiiwides  is  farther 
removed  from  aduosa  than  any  other  race  of  the  americana  group. 
It  is  allied  most  closely,  as  regards  color  pattern,  with  its  geo- 
graphic ally,  or  {genes  of  the  main  Rocky  mountain  chain.  The 
teeth,  audital  bullae  and  the  proportions  and  configuration  of  skull 
in  abietinoides  are  precisely  as  in  the  amerlcanay  as  contrasted  with 
the  caurina  type  of  cranium. 

Prof.  Oldfield  Thomas,  who  examined  for  me  the  Drummond 
and  Lord  specimens  of  Mmtela  in  the  British  jSIuseum  which  formed 
the  basis  of  Gray's  abietinoideSy  agrees  with  me  that  the  Drummond 
specimens  should  be  considered  the  types  in  a  determination  as  to  the 
status  of  this  name.  As  the  use  by  Gray  of  one  or  more  speci- 
mens, probably  taken  by  Lord  in  the  habitat  of  caurina,  further 
necessitates  this  division,  the  natural  course,  as  already  somewhat 
explained  under  remarks  on  *'  type  locality y^^  has  been  to  retain 
caurina  for  these  and  restrict  abietinoides  to  the  very  distinct  race 
of  amencami  inhabiting  the  hemlock  and  cedar  (Tsuga  et  Thuja) 
forests  of  the  western  offshoots  of  the  British  Columbia  Rockies. 
Prof.    Thomas  states  that  a  Drummond  specimen  in  the  British 
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Museum  ia  lesa  dark  than  some  of  the  Lord  BpecimenB.  Uuleea  the 
exact  locality  were  giveo,  it  is  not  improbable  that  some  of  Dtum- 
moud's  epecimens  (if  there  were  many)  may  have  come  from  locali- 
tiea  in  the  easlem  Rockies,  where  that  naturalist  did  most  of  his 
collecling.  Id  such  a  case  the  question  would  seem  to  be  compli- 
cated by  specimens  of  origenes,  which  is  almost  undoubtedly  the 
race  found  ou  the  headwaters  of  the  Red  Deer  river  in  the  Purcell 
Range,  where  Brummond  wintered.  But  the  pst  of  the  mattan 
shorn  of  these  complications,  is  Gray's  desire  to  designate  by  name 
a  dark  American  marten  found  in  the  Rocky  mountains  by 
Drummond.  As  no  special  type  from  a  series  of  British  Columbia 
specimeoB  was  designated  by  Gray,  and  as  a  spedal  tj-pe  or  race 
Bgreeiii)^  with  his  description  has  heeu  fnuud  to  live  in  the  habitat 
desi^aled,  it  is  within  our  province  here  to  give  it  fisily  by 
restriction  and  elimination,  rather  than  ignore  or  reject  it  as  a 
nomenclatural  enigma.  It  may  be  added  that  an  examination  of 
J.  K.  Lord's  itinerary  shows  that  it  is  very  unlikely  he  secured  any 
specimens  from  the  habitat  of  abietinoides  as  I  have  restricted  it. 
His  operations  with  the  Boundarj-  Commission  in  the  Rocky  moun- 
tains lay  entirely  south  of  the  Selkirk  and  Gold  Ranges. 

ifeasitremenU. — Made  by  collector  from  specimen  No.  63.S,  Coll. 
of  S.  N.  Rhoads,  ?,  Gold  Range,  near  Vernon,  B.  C,  by  W.  C. 
Pound;  taken  November  22,  1892:  Total  length,  584  mm.;  tail 
vertebriB,  178  mm. ;  hind  foot  (dry  measurement),  87  mm. 
Skull  (of  same  specimen):  Basilar  length,  70  mm.;  zygomatic 
expansion,  43  mm.;   [Ktstorbital  constriction  of  frontals,   17  mm. 
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ties  with  americana,  however,  judging  by  the  original  descrip- 
tion, are  cranially  much  closer  than  to  those  of  brumaliSj  cutuosay 
etc. 

In  such  a  case  it  would  seem  preferable  to  make  exception  to  the 
arbitrary  ruling  of  specific  recognition  (as  contrasted  with  racial 
separation),  based  primarily  on  geographic  isolation.  The  sub- 
specific  differences  of  atrata,  from  the  standpoint  of  coloration  alone, 
appear  to  merit  its  separability  from  typical  americana. 

The  color  of  atrata  is  said  by  Bangs  to  be  '*  Deep  chocolate, 
becoming  black  on  back,  head,  arms,  legs,  rump  and  tail;,  a  few 
white  hairs  scattered  along  back ;  chest  and  under  side  of  neck 
irregularly  blotched  with  orange ;  a  median  line  of  orange  on  belly ; 
ears  black,  narrowly  bordered  all  round  with  dull  white."  This 
indicates  a  much  blacker  and  more  orange-spotted  animal  than  any 
other  marten  known  to  me  except  a  specimen  from  near  Vernon, 
British  Columbia,  in  the  interior  region  west  of  the  Selkirk  Range. 
In  this  last  specimen,  however,  the  orange  spot  is  small,  and  does 
not  extend  below  the  base  of  neck.  Bangs  says  further :  *  *  Skull 
about  the  size  of  or  larger  than  that  of  M,  americana ;  rostrum 
narrow,  audital  bullje  much  larger  and  deeper  than  in  M,  ameri- 
cana .  .  .  .  ;  dentition  rather  weaker  throughout,  with  greater 
spaces  between  premolar  teeth  than  that  of  M,  americana.  Unfor- 
tunately, the  skulls  as  well  as  the  type  skins  were  from  females. 
But  as  other  skulls,  probably  from  males,  were  examined  by  him,  it 
is  likely  his  diagnosis  includes  them,  showing  the  close  aflSnity  of 
atrata  to  typical  americana  from  New  Brunswick. 

Measurements,  — Fide  Bangs  from  two  females,  ty|)es :  Average 
total  length,  550  mm. ;  tail  vertebrae,  185  mm. ;  hind  foot, 
88  mm.  ;  ear  from  notch,  42  mm.  Skull  of  type :  Basilar  length, 
69.2;  zygomatic  expansion,  42  mm. 

Mustela  oaurina  Mcrriam;  Pacific  Marten. 

1890.  Mustela  caurina  Merriam,  North  American  Fauna,  No.  4,  p.  27. 
1865.  Maries  americana^  var.  1,  abUtinoides  Gray  (in  part ;  referring 
to  J.  K.  Lord's  specimens),  Proc.  Zool.  Soc.  Lond.,  p.  106. 

Type  Locality. — Near  Gray's  Harbor,  Chehalis  county,  Wash- 
ington. 

faunal  Distribution.  —  Humid  coast  and  Cascade  mountain 
region  of  western  United  States,  British  Columbia  and  probably 
southern  Alaska,  from  northern  Califoniia  northward,  east  to  sum- 
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mit  of  Cascade  Range.  Geographic  conuection  with  M.  c.  origena 
proble  malic. 

De*cription  of  Species. — The  Cascade  mouutain  marleu,  as  illua- 
trated  by  a  very  large  series  of  skulls  in  iny  collection  from  Lake 
Kichelos,  Kittitas  county,  Washington,  taken  at  elevations  of 
8,000  to  10,000  feet,  shows  cranial  characters  so  different  from 
any  of  the  other  American  martens  as  to  suggest  a  distiuct  species. 
It  is  significaut,  also,  to  note  that  their  departure  from  the  MvMela 
americana  type  is  in  the  direction  of  the  Old  World  Hpecies,  as 
originally  observed  by  Brandt  and  Merriam  and  confirmed  by  the 
exceptional  series  in  my  hands. 

As  compared  with  skulls  of  M,  a.  aetuosa  from  Mackeuzie,  B. 
A.,  and  if.  americana  from  north  of  Lake  Superior  (with  the 
latter  of  which  they  correspond  almost  exactly  in  length),  the 
following  differences  are  prominently  noticeable :  The  skull  of 
oaurina  viewed  from  above  is  greatly  broadened  and  flatteued ;  the 
zygomatic  breadth  in  an  old  male  from  Lake  Kichelos  is  to  the 
basilar  length  as  52  to  74;  in  a  male  skull  of  similar  age  and 
sagittal  development  from  Lake  Superior  these  proportions  are  as 
47  to  74,  the  skulls  in  each  case  being  the  same  length.  In  ihe 
largest  skull  from  .the  Mackende  river  the  zygomatic  breadth  only 
exceeds  that  of  (he  largest  Washington  specimen  by  1  millimeter, 
but  its  basilar  length  exceeds  the  latter  by  6  mm.  In  conformity 
to  this  relative  shortening  and  widening,  eattrina  has  a  markedly 
wide  brain-case  and  interorbital  re^on,  the  postorbital  proceasee 
being  widely  and  bluntly  developed  and  the  frontals  abruptly  con- 
stricted behind  them,  so  that  while  this  constriction  is  as  narrow  as 
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aratiou  of  the  americana  group  from  Ihe  Old  World  martens.  In 
all  the  adult  representatives  of  caurina  I  have  examined,  this  tooth 
is  analogous  in  character  to  that  of  specimens  labeled  martes  and 
foijia  in  the  collection  of  the  Academy  of  Natural  Sciences,  and  also 
to  Blainville's  superb  figure  of  zihellina  in  Plate  7  of  the  OsUo- 
graphic.  The  characler  alluded  to  is  the  relatively  large  size  of 
this  molar  and  the  wide  expansion  of  its  inner  bulb  or  saddle  as 
contrasted  with  the  exterior  section  of  the  same,  giving  the  tooth  a 
rounded,  emarginate,  triangular  shape  as  contrasted  with  the 
narrow,  rectangular  lateral  elongation  characteristic  of  the  ameri- 
cana  series.  In  the  latter  the  ratio  of  greatest  breadth  to  length  of 
tooth  is  as  5  to  8,  in  caurina  it  is  as  7  to  9.  In  a  specimen  labeled 
martes  from  Europe  this  ratio  is  7^  to  9,  the  numbers  in  all  three 
cases  being  actual  millimeter  dimensions  of  the  teeth.  Another 
character  in  this  tooth  common  to  caurina,  zihellina  and  martes  is 
the  tendency  to  a  double  median  tuberculation  of  the  inner  bulb, 
instead  of  the  single  elongate  tubercle  always  found  in  americana 
iypieus  and  its  races.  This  is  clearly  resultant  from  the  greater 
width  of  the  inner  bulb  in  caurina  and  its  Old  World  allies,  thus 
allowing  room  for  subdivision  of  the  tubercle.  A  further  analogy 
between  caurina  and  the  Eurasian,  as  contrasted  with  the  American 
type  of  dentition,  is  seen  in  the  large  lower  sectorial.  In  the 
former  this  tooth  is  much  wider  and  heavier  than  in  the  americana 
group  and  the  inner  median  tubercle  is  strongly  developed.  In 
americana  it  is  generally  rudimentary,  but  not  always  so. 

Some  of  these  characters  are  pointed  out  by  Dr.  Merriam  in  his 
original  description  of  caurina,  but  his  statement  that  the  inner 
cusp  of  the  lower  sectorial  is  wanting  in  male  caurina  is  disproved 
by  my  large  series.  The  skulls  of  Merriam' s  types  were  not  fully 
adult,  however. 

In  color,  caurina  is  a  richer  brown  than  any  of  the  americana 
group,  more  inclining  to  cinnamon  in  upper  body  color.  This 
shade  is  more  uniform  throughout  the  entire  length  of  upper  parts 
to  head,  which  is  not  so  distinctly  lighter  in  color  as  in  all  other 
average  Ea«t  American  martens.  The  head  Is  an  almost  uniform 
shade  of  pale  Mars -brown,  not  lightening  on  cheeks  and  ears  as  in 
eastern  americana  types.  A  marked  difference  peculiar  to  caurina 
is  found  in  the  extensive  area  and  rich  tint  of  the  dark  orange-buft 
throat  and  breast  patches.     This  area  begins  at  the  angles  of  the 
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jaw,  reaches  up  along  sides  of  neck  to  and  including  inner 
bafle  of  forelcgp,  and  stretches  by  spotted  interruptions  almost  to 
vent,  the  main  body  of  color  terminating  on  lower  breast.  The 
rich  coloring  aud  great  size  of  this  pattern  seem  coustant  in  a 
series  of  Cascade  mountain  skins  before  me.  A  tendency  to  scat- 
tered long  silvery  hairs  through  the  upper  pelage  Ls  noticeable  aa 
contrasted  with  ommcaiw.  This  feature  is  also  in  the  direction  of 
zibellina. 

In  external  character  the  relative  length  of  the  tail  of  caurina 
is  greater  than  in  any  other  form  of  American  marten  except 
origenet.  This  in  a  comparison  made  with  my  series  of  Lake 
Kicheloe  skins,  which  were  measured  in  the  flesh  by  collector,  Mr. 
Allan  Rupert.  It  appears  likely,  however,  that  his  measurementa 
included  part  of  the  brush  of  tail,  as  the  measurement  of  the  dry 
specimens  now  seems  to  indicate.  Allowing  for  this,  however,  the 
eaurina  specimens  indicate  a  long-tailed  marten,  as  the  average 
below  gives  of  sis  old  males  indicates.  See  further  discujssion  of 
cranhil  characters  under  3/.  amerieana  typkwi. 

Mea^remenlg. — Total  length,  675  mm.  ;  tail,  270  mm. ;  hind- 
foot,  90  mm.  Deducting  from  this  50  mm.,  the  length  of  the  body 
of  tail  pencil,  leaves  the  total  length  625  mm.,  and  the  tail  vertebra 
220  mm.,  which  is  much  greater  relatively  and  absolutely  than  in 
other  American  martens  whose  size  exceed.<i  canrina.  The  length  of 
the  body,  skull  and  hind  foot  are  nearly  identical  with  the  medium- 
sized  martens  of  southern  Canada.  It  is  to  be  regretted  that  Dr. 
Merriam  gave  no  body  measurements  of    his  types  of    eaurina. 
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Canada  Rockies  by  a  race  of  amerioana.     Geographic  connection 
with  caurina  problematical. 

Description  of  Subspecies. — Strikingly  different  from  all  other 
American  martens  except  caurina  in  the  absence  of  the  light- 
colored  cheek  patches.  Head  relatively  darker,  as  compared  with 
upper  body  colors,  than  in  caurina ;  ears  lacking  a  white  border  or 
inner  lining  cf  white  hairs.  Gular  and  pectoral  patch  extensive, 
wide,  connected  by  interrupted  streaks  along  median  abdominal  line 
with  well-defined  narrow  pre -ventral  area  of  similar  color.  Color  of 
gular  patch  a  peculiar  buffy-orange,  as  in  oaurinay  lightening  some- 
what at  armpits.  Entire  upper  parts,  including  head,  ears,  legs 
and  sides,  and  lightening  somewhat  on  belly,  **  wood-brown,*'  the 
longer,  darker  haii-s  of  middle  back  and  rump  being  **  broccoli- 
brown,'*  and  the  brush  of  tail  and  soles  of  feet  **  clove-brown." 
Ears  edged  with  ochraceous-buff.  Tail  relatively  long,  as  in 
caurina.  The  concolor  appearance  of  origenes  viewed  from  above 
is  even  more  striking  than  in  caurina,  the  whole  of  head,  excepting 
the  ear-margins,  being  quite  as  dark  as  the  neck  and  shoulders  and 
these  not  noticeably  darker  than  the  back.  The  under  parts  show 
precisely  the  same  color  and  pattern  characters  which  distinguish 
caurina  from  americana.  Indeed,  it  was  these,  together  with  the 
characters  of  the  skull,  v/hich  upset  my  previous  ideas  (based  on 
geographic  reasons)  that  origenes  was  a  race  of  americana.  For- 
tunately there  are  live  skins  and  three  skulls  of  Colorado  martens 
at  hand,  and  these  all  s-how  with  remarkable  uniformity  the  con- 
stancy of  the  characters  of  t}'pe  as  above  given.  It  is  to  be 
regretted  that  no  skin  with  skull  of  an  adult  male  is  available. 
An  adult  male  skhi,  to|X)type,  also  collected  by  Mr.  Seton  the  la^ 
of  August,  and  a  female  collected  on  the  Great  Divide  in  Boulder 
county,  fit  the  above  description  exactly.  The  skull  of  two 
females,  one  from  Boulder  county,  the  other  the  ty|)e,  are  not 
enough  matured  to  give  the  maximum  measurements,  but  the  skull 
of  an  old  adult  female  from  North  Park  furnishes  these,  showing 
origenes  to  he  of  the  snnie  size  and  proportions  as  caurina  of  the 
same  sex.  Coming  to  an  examination  of  the  teeth  our  surmises, 
based  on  external  characters,  are  so  completely  verified  that  any 
zoogeographic  preconceptions  we  may  have  had  as  to  aflinity  of 
origenes  willi  americana  :  re  swept  away.  The  jxiculiar  saddle- 
shajx'd  upper  jx^stcrior  grinder  of  origenes^  with  its  widely  flaring 
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inner  flange,  and  the  relatively  small,  flattened  and  rectangular 
audilal  bullie  declare  its  at&nilies  to  be  with  caurina  and  not  with 
ainmcana.  It  is  a  pale  race  of  caurina,  seemingly  out  of  place  in 
its  zoogeographic  status,  and  presenting  a  puzzling  thought  as  to 
the  relationships  of  the  animal  living  on  the  main  chaij  of  the 
Rockies  ia  British  Columbia,  which  our  present  knowledge  of 
abieHnoidet  cert^nly  indicates  should  be  au  ally  of  americana. 
Should  the  mart«n  of  the  northern  arid  Rockies  pmve  to  be  an 
americana  form,  as  we  would  naturally  predict,  at  what  point  then 
shall  we  look  for  the  geographic  gap  which  separates  it  from 
origenet  and  where  the  bridge  which  connects  origenee  with  its 
kinsman  caurina  of  the  Pacific  slope  ?  These  are  problems  for  the 
"  next  reviewer." 

Meagur^nents  of  T)/pe. — 9  (recorded  by  collector):  Total 
length,  612  mm. ;  tail  vertebne,  210  mm. ;  hind  foot,  76  mm. 
Measurements  of  an  adult  male  skin,  toprtype,  collected  by  Seton 
(from  dry  specimen):  Total  length,  676  mm.;  tail,  230  ram.; 
hind  fool,  85  mm.  Skull  (of  9  type) :  Basilar  length,  65  mm. ; 
zygomatic  expansion,  40  ram.  Measurements  of  an  old  adult  9  skull 
from  North  Park,  No.  13,985,  Coll.  Amer.  Mus,  Nat.  Hist.,  N. 
Y. :  Basilar  length,  65  mm. ;  zygomatic  expansion,  43  mm. ;  post- 
orbital  constriction  of  frontals,  14  mm. 
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TWO  FUK60US  DISEASES  OF  THE  WHITE  CEBAB. 

by  john  w.  harshberoer,  ph.d. 

Prefatory  Remarks. 

The  white  cedar  is  a  stately  tree  seventy  to  eighty  feet  in  height, 
and  one  to  four  feet  in  diameter.  It  lives  in  the  cold  sphagnum 
swamps  of  the  Atlantic  and  Gulf  coast  plains,  where  frequently 
the  bases  of  the  tree  are  flooded  with  water.  In  New  Jersey,  and 
in  the  North  generally,  it  forms  an  almost  pure  growth.  It  is 
associated  in  the  South  \\ith  the  bald  cypress,  Taxodium,  Ex- 
tending from  southern  Maine  along  the  coast  to  northern  Florida 
and  then  westward  to  the  Pearl  river  in  Mississippi,  it  never  is 
met  with  far  inland,  being  conflned  almost  entirely  to  the  coastal 
plains. 

The  tree  is  not  subject  to  any  very  serious  disease.  It  is  remark- 
ably exempt  from  both  insect  and  fungal  enemies,  and  conse- 
quently it  should  be  looked  upon  as  a  promising  tree  for  future 
systemAtic  forestry  in  the  eastern  United  States.  It  gives  value  to 
lands  that  without  it  would  be  useless.  Sydow^  gives  nineteen 
species  of  fungi  living  on  Cupressus  thyoides.  To  this  number  one 
additional  fungus  should  be  added,  viz.,  Qymnosporangium  Ellmi 
Berk.  Of  these,  ten  species  are  found  growing  on  the  leaves, 
causing  no  material  injury  to  them,  as  the  fungi  are  usually  found 
on  dead  leaves.  Five  fungi  are  confined  to  the  branches,  one  is 
found  on  the  trunk,  two  grow  on  the  bark,  two  are  found  on  the 
woo<l  and  one  fungus,  Grymnosporangium  biseptatum,  occurs  on 
both  leaves  and  branches.  The  majority  of  these  fungi  are  sapro- 
phytes living  on  the  dead  parts  of  the  white  cedar.  Only  two 
fungi  may  be  calletl  disease-producing,  viz.,  Oymnosporangiwn 
biseptatum  Ellis  and  Gymnosporangium  Ellmi  (Berk.)  Fallow. 

The  latter  s})ecies,  Gymnosporangium  Ellidiy  was  first  described  by 


^  Sydow,  Index   Universalis  et  Locupletissimus  Nominum  Plantarum 
Uonpitium  Spccierumque  Omnium  Fungoru7n,  1898,  p.  375. 
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Berkeley'  as  PodUoma  Ellimi.  Farlow'  tiansf erred  'ihe  species  to 
the  genus  GymnospoTangium,  and  gave  eomewhat  in  detail  llie  ex- 
ternal appearance  of  the  witchea'  brooms  caused  by  the  growth  of 
the  fungus.  It  causes  a  fasciation  of  the  smaller  braucbes  of  the 
white  cedar,  which  became  more  or  less  fan-shaped  brooms.  The 
exterual  portion  of  the  fungus  is  smaller  and  less  gelatiuous  than 
in  any  other  species  of  the  genus.  Sargent,  in  the  Silva  of  North 
Anierka,  enumerates  in  a  footnote  (X,  p.  100)  the  more  important 
fungi  that  live  on  the  true  cedars,  mentioning  Ogmnosporangium 
EllUii  (Berk.)  Farlow  and  the  following  parasitic  plant,  Q.  bUep- 
tatwm  Ellis,  as  of  most  importance  from  a  pathological  stand|mint. 

Historical. 
The  fungus  Oi/mnosporangmm  bueptatum  was  first  described  by 
EUb'  in  the  following  words:  "On  branches  of  white  uc<lar. 
Appearing  in  April,  bursting  through  the  epiderjuis  in  little 
reddish  chestnut- colored  velvet-like  patches  which,  about  the  middle 
of  May,  pass  into  the  tremelloid  state,  swelling  out  into  gelatiuous 
masses  the  size  of  large  peas ;  not  so  distinctly  foliaceous  as  in 
O.  juniperi.  Spores  long  pedicellate,  mostly  biseptatc."  Ellis, 
also  in  this  place,  referred  to  the  appearance  of  the  swelliugs  pro- 
duced by  the  fungus.  Farlow*  studied  and  described  the  fungus  In 
a  more  thorough  manner,  but  his  account  has  largely  to  do  with 
the  botanical  characters  of  the  plant,  the  external  appearance  of 
the  swellings  and  the  variation  of  the  spores.  He  referred  in  a 
casual  manner  to  the  fact  that  "  the  mycelium  is  found  principally 
in    the  region  of    [be  cambium,"      Sorauer*  described    somewhat 
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tigated  more  particularly  the  pathological  symptoms  produced  iu 
the  host  plants  by  the  European  species  of  Gymnasporangium, 
viz.,  O.  juniperinum,  O.  eiavaricefomiey  O,  sabince,  and  in  a  gen- 
eral way,  with  imperfect  material  at  his  disposal,  the  pathology 
of  the  American  species  of  Ch/mnasporangium,  viz.,  O.  Elllsiiy  O, 
bigeptatumy  G.  elavipes,  G,  mctcropus.  He  investigated  the  changes 
produced  in  the  bast,  the  cortex  and  the  wood  of  Juniperus  nafia 
and  J.  communis  by  Gymnosporangium  juniperinum  (oontctim);  of 
J.  communis  by  G,  clavaricrforme ;  of  J.  sabina  by  G.  sabince. 
He  investigated  in  a  most  general  manner  the  disease  conditions 
induced  by  the  American  species  of  this  genus  of  fungi.  Hartig* 
described  the  botanical  characters  of  the  following  species  of  Gym- 
nosporangium :  G,  conicum  (^juniperinum) y  G.  clavaricejorme,  G. 
sabince  (fvscum)^  G.  tremelloides,  Frank*  described  in  a  general 
way  the  botany  and  pathology  of  Ggmnosporangium  fuseum, 
G,  confusum,  G.  clavariceforfne,  G,  conicum,  G,  Ellisiiy  G,  maero' 
pus,  G,  biseptatum,  G,  clavipes,  G.  globosum^  G.  nidus-avis, 
G,  Cunninghamianum,  Plowright"  obtained  some  unexpected 
results  by  cultures  made  with  the  teleutospores  and  secidiospores  of 
the  three  European  species  of  Gymnosporangia,  viz.,  G.  clavarice- 
forme,  G.  conicum,  G.  fuscum,  enlarging  materially  the  list  of 
plants  upon  which  the  Roestelia  of  these  plants  are  found.  Thax- 
ter,"  by  numerous  culture  ex{)eriments,  succeeded  in  most  cases  in 
working  out  the  life -histories  of  the  American  species  of  the  genus 
Gymnosporangium,  by  connecting  the  iecidial  stage  on  rosaceous 
plants  with  the  teleutosporic  stage  on  various  coniferous  trees.  San- 
ford"  studied  the  structure  of  the  twigs  of  the  red  cedar  with  refer- 
ence to  the  formation  of  the  cedar  apple.  He  made  a  detailed 
microscopic  study  of  the  cedar  apple  swelling,  the  spores  and  the 
spore -bearing:  filaments.  A  brief  mention  of  these  articles  is 
sufficient  to  draw  attention  to  the  fact  that  ver}-  little  work  has 
been  done  on  the  pathological  conditions  produced  by  the  American 
species  of   Gymnoi<porangium. 

^'IIartio,  The  Diseases  of  Irees  (Enj:cli8h  translation),  1894,  p.  157. 

•Frank,  Die  Pilzpanttitdren  Krankheilen  der  Pfiamen,  1896,  II,  pp. 
176-184. 

"Pi.owRioiiT.  British  Hetercccioiis  Uredines,  Journ.  Linn.  Soc.  Bot., 
1888.  XXIV,  p.  93. 

"Thaxter.  Dot.  Gaz.,  1889,  XIV,  p.  163;  Conn.  State  Exper.  Stat. 
Report,  1891,  p.  161. 

"San'Ford,  Annals  of  Botany,  18S7,  I,  p.  263. 
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The  attention  of  the  writer  was  drawn  to  the  Bwellings  a  year  or 
two  ago,  while  botanizing  in  the  coastal  plain  of  New  Jersey. 
Spemiens  of  the  Bwellings  caused  by  the  two  fungi  were  collected 
in  a  cedar  swamp  at  Island  Heights  Junction,  N.  J.  Boih  the 
fanlike  growth  of  the  younger  branches  and  the  larger  knotty 
growths  on  the  older  branches  and  the  trunk  of  the  trees  were  met 
with  in  this  cedar  swamp.  The  large  knob-like  awellmgs,  a  foot  or 
more  in  diameter,  girdling  the  trunk  of  large  trees,  were  seen  in  a 
cedar  swaiup  at  Newfield,  N.  J. 

Methods. 

Sections  of  the  swellings  caused  by  Gymnoipcrangium  buepbUum 
were  made  by  means  of  a  plane.  The  smaller  sections  were 
mounted  in  the  usual  way  on  slides,  and  the  larger  sections  were 
mounted  on  window  glass  with  thinner  pieces  of  while  glass  as 
covers,  and  these  preparations  were  theu  placed  over  a  steam  radia- 
tor until  the  balsam  was  perfectly  dry  and  hard.  The  covers  were 
kept  in  place  during  the  drying  by  spring-clip  clothes  pins,  which 
suited  the  purpose  admirably.  Bismarck- brown,  aniline-green  and 
an  admixture  of  acid-fuchsin  and  methvl-green  were  used  with 
satisfactory  results  in  the  demarcation  of  the  tissues. 

Appearance  of  the  Swellings. 

The  swellings  produced  by  Qymnoiporangium  bUepU^um  Ellis  ar« 
quite  characteristic.  The  disease  may  appear  on  trees  which  are 
from  five  to  six  feet  high,  with  stem  about  an  inch  in  diameter. 
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the  abnormal  formation  of  the  cork,  until  on  one  side  of  the  stem 
the  barky  ridge  is  one-half  inch  high,  the  groove  being  correspond- 
ingly deep.  These  ridges  of  bark  covered  with  small  lichens  give 
to  the  swelling  an  extremely  rough,  cancer-like  appearance  (fig.  5). 
The  wood  assumes  a  brownish  aspect  and  the  annual  rings,  as  seen 
by  the  naked  eye,  are  more  or  less  wavy.  Occasionally  the  mal- 
formation appears  as  an  enlarged  excrescence.  It  would  seem  that 
this  excrescence  began  its  growth  upon  a  youn^  lateral  branch, 
which  afterward  ceased  its  elongation  and  was  covered  up  by  the 
enlarging  fungus-infested  mass  of  wood.  The  burls  are  about  three 
inches  long  and  about  two  inches  wide,  with  the  bark  fissured  into 
deep  grooves  with  rather  broad  corky  flakes.  The  wood  to  the 
naked  eye  resembles  in  appearance  the  well-known  curly  or  bird's- 
eye  maple.  In  another  specimen  examined,  the  swelling  seven 
inches  long  involves  the  main  stem  and  one  of  its  branches,  so  that 
the  swelling,  which  is  fissured  in  the  characteristic  way  and  two 
inches  in  diameter,  may  be  said  to  have  forked. 

The  swellings  produced  by  Gymnoaparangium  Ellisii  Berk,  are 
confined  to  the  smaller  twigs  and  branches.  Near  the  summit  of 
young  white  cedar  trees  where  the  branches  grow  upward,  and  are 
thus  more  or  less  crowded  together,  all  of  these  branches  may  be 
involved  (fig.  8).  The  result  is  the  formation  of  fan-sha{)ed  mass 
of  swellingjj,  which  assume  a  fasciculate  character  when  closely 
crowde<l.  The  trees  attacked  by  it  may,  therefore,  be  recognizeil, 
even  at  a  considerable  distance  by  the  peculiar  distortions,  which 
consist  in  a  dense  fasciculalion  of  the  smaller  branches  in  different 
parts  of  ilie  tree,  so  that,  viewed  from  a  distance,  one  sees  closely 
branching  tufts  of  a  corymbose  outline,  which  appear  to  terminate 
some  of  the  branches  (fig.  8).  On  one  lateral  branch  of  white 
cedar,  one-half  inch  in  diameter,  twelve  smaller  branches  were  all 
massed  together  into  a  witches'  broom.  The  external  appeaiance 
of  the  bark  on  these  branches  is  somewhat  different  from  that 
descril>ed  for  G,  hUeptatum,  Here  the  bark  is  fissured  transversely. 
With  a  few  lon<j:itudinally  directed  cracks  the  reddish-brown  bark 
is  thus  divi(le<l  into  a  numl)er  of  plates,  rectangular  in  shape 
(fig.  8  ).  The  smaller  twigs  are  not  thus  affected,  but  instead  have 
a  somewhat  rugo?io  conliuuous  surface.  One  or  two  of  the  branches 
involved  by  the  fungus  are  dead.  The  swellings  differ  also  from 
those  formed  l>y  the  preoe<ling  fungal  species  in  tapering  gradually 
30 
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from  ibe  baaal  end  of  the  tnig,  where  the  snelling  is  largest,  toward 
the  dUtal  end,  where  the  growth  met^^es  vith  the  normal  diameter 
of  the  branch  (fig.  S).  The  abnormalities  on  the  lateral  branches 
of  two  other  young  trees  of  white  cedar  are  marked,  becam>e  the 
secondary  branches  have  increased  considerably  in  number  and 
have  assumed  a  fesligiate  habit,  radiating  upward  and  outward 
from  an  approximately  common  point.  As  many  as  twenty  small 
branches,  all  about  six  inches  long,  are  to  be  counted  in  a  single 
fastigialion  (fig.  8).  The  surface  of  the  bark  in  these  specimens 
is  raised  into  vesicular  roughenings,  which  condition  seems  to 
precede  the  formation  of  the  rectangular  plates  of  bark  by  some 
interval  of  time. 

Normal  Stem  Structure  of  White  Cedar. 

According  to  Prof,  Sargent,"  "  the  wood  of  Cupresgus  Ihgoidet 
b  light,  sofi,  not  strong,  close-grained,  easily  worked,  slightly 
fragrant,  and  very  durable  in  contact  wilh  the  soil.  It  seasons 
rapidly  and  perfectly  without  warping  or  checking  ;  it  is  light- 
brown  tinged  with  red,  with  thin  lighter -colored  sap-wood,  but 
grows  darker  with  exposure,  and  contains  dark-colored,  couspicu- 
ous  narrow  bands  of  small  eunimer-cells,  and  numerous  obscure 
medullary  rays.  The  specific  gravity  of  tlie  absolutely  dry  wood 
is  0.3322,  a  cubic  foot  weighing  20.70  pounds." 

The  sections,  made  wilh  a  band-plane,  were  stained  with  three 
different  stains,  viz.,  methyl-green,  Bismarck-brown  and  a  mixture 
of  methyl-green  and  ncid-fuchsin  used  as  a  double  stain.  The 
histological  details  of  the  stem  in  an  imdiseased  slate  arc  ns  follows: 
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of  the  Dumber  of  tiacheids  in  a  single  radial  line,  proceeding  from 
the  cambium  to  the  pith.     The  striking  featuro  in  this  enumeration 


- 

Tablb  I. 

Number  of    < 
Annoal  Rinc. 

YtT, 

1900 

Komberof 
Timchelds. 

6 

t 
N 

_i 

umber  of  the 
TtachekU 
In  the 
atumn  Wood. 

21 

2 

20 

1899 

10 

* 

8 

19 

189S 

21 

5 

18 

1897 

18 

5 

17 

1896 

18 

4 

16 

1895 

15 

■ 

5 

15 

1894 

12 

3 

14 

1893 

6 

1 

13 

1892 

16 

5 

12 

1891 

12 

4 

11 

1890 

15 

4 

10 

1889 

12 

5 

9 

1888 

9 

3 

8 

1887 

6 

8 

7 

1886 

1 

1 

2 

« 

1885 

10 

3 

5 

1884 
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2 

4 

1883 

10 

5 

3 

1882 

6 

3 

2 

1881 

7 

3 

1 

1880 

, 

of  the  tracheids  is  the  imiformity  of  ihe  growth  (fig.  9).  The 
diameter  of  the  lumen  and  the  thickness  of  the  cell  wall  iu  uearlv 
all  of  the  iracheids  of  the  spring  and  suiumer  wood  is  very  nearly 
the  same  in  all  of  the  annual  rings  of  wood.  This,  and  the  fact 
that  the  annual  rings  are  not  clearly  delimited  by  the  naked  eye, 
and  in  some  cases  even  with  the  microscope,  argues  for  an  ex- 
tremely uniform  rate  of  growth.  A  uniform  rate  of  growth  pre- 
supposes environmental  conditions  of  little  variation. 

The  factors  which  influence  the  growth  of  the  tree  and  the 
formation  of  the  wood  are,  therefore,  fairly  constant  during  the 
growing  season,  and  it  is  not  until  near  the  time  of  the  cessation  of 
growth  that  a  few  tracheids  of  thick  walls  and  narrow  lumen  are 
laid  down  as  autumn  wood.  We  would  expect  just  such  influ- 
encing environmental  conditions  in  a  sphagnum  bog. 
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Conditions  Influencing  the  Growth  of  White  Cedab 
AND  rre  Parasitic  Fungi, 

The  temperature  of  sphagnum  bogs  is  well  known  to  be  low,  and 
the  expre^^iou  cold  bogs  is  frequently  met  wilh  in  the  descriptions 
in  ihe  ninnuals.  £uro{)ean  students  of  bogs  consider  the  low 
temperaiure  as  due  to  evaporation  from  the  surface  of  the  sphag- 
num which  grows  in  the  bogs,  but  this  seems  altogether  inadequate 
10  explain  liie  phenomenon.  Ganong"  supposes  it  to  be  due  rather 
to  a  persistence  of  Ibe  winter  cold,  wbicb  in  such  a  non-conducting 
mass  would  la^t  through  the  summer.  In  this  explanation  the 
writer  eniirely  agrees  wilh  Prof.  Ganong,  although  in  New  Jersey 
the  winter  cold  does  not  persist  throughout  the  enlire  summer. 
Oue  rt'ould  e.tpect  this  from  the  more  southern  position  of  New 
Jersey,  as  compared  with  the  northern  latitude  of  New  Bruuawick, 
there  being  a  difference  of  six  degrees  of  latitude  belweeu  the  two 
stations.  The  difference  in  latitude  hardly  expresses  the  difference 
in  climaie,  because  of  the  exposure  of  New  Bruuswick  to  the 
descending  polar  currents.  "  It  is  easy  to  test  these  two  hypo- 
thecs; fur  if  the  former  be  true  there  should  be  little  change  in  the 
tcm]>eralnre  condiiions  after  the  summer  average  is  once  attained,  or 
even  the  bog  might  be  somewhat  lower  in  lemperalute  when  the 
season  is  holiest,  and  hence  evaporation  mosi  active;  if  the  latter 
be  true  the  bog  should  steadily  rise  in  temperature  through  the 
summer."  Gauong  took  the  temperature  of  Ihe  bogs  studied  by 
him  and  found   that  there  was  a  perceptible  rise  of    temperature 

,    tlK- 
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and  the  soil  becomes  drier  and  warmer,  the  xylem  elements  become 
thicker  walled  and  the  lumen  smaller,  forming  the  so-called  autumn 
xylem.  Where  the  spring  growth  is  delayed  until  growth  fairly 
commences  and  where  the  soil  and  ground  water  temperature  remain 
almost  constant,  the  tracheids  approach  a  uniform  thickness  and 
size.  The  annual  rings  are  consequently  not  well  characterized, 
and  it  requires  in  many  cases  a  microscopic  examination  to  deter- 
mine the  limits  of  the  rings  of  w^ood  annually  laid  down.  We  have 
in  the  white  cedar,  Cupressus  thyoidesy  of  the  New  Jersey  bogs  an 
exemplification  of  this  character  of  ill-defined  annual  rings  due  to 
the  influence  of  the  uniform  condition  of  growth.  The  question 
may  be  asked  at  this  point,  Why  this  digression  ?  The  answer  is, 
the  whole  question  of  growth  has  a  very  important  bearing  on  the 
entrance,  growth  and  spread  of  the  fungi  which  cause  the  disease 
conditions  about  to  be  described. 

It  may  be  well  here  to  preface  the  discussion  of  the  diseases  pro- 
duced by  the  two  species  of  Gymnosporangia  by  referring  to  a  case 
described  by  Ward^*  which  is  apropos.  The  larch  disease  is  due 
to  the  ravasres  of  a  fungus,  Da^yscypha  Willhommiiy  the  hyphse  of 
which  obtain  access  by  wounds  to  the  sieve  tubes  and  the  cambium 
of  the  stem,  finally  producing  a  cankerous  malformation.  The 
larch  fungus  is  to  be  found  on  trees  in  their  alpine  home,  but  there 
it  does  very  little  damage  and  never  becomes  epidemic  except  in 
sheltered  regions  near  lakes  and  in  other  damp  situations.  **  How 
then  are  we  to  explain  the  extensive  ravages  of  the  Larch  disease  over 
the  whole  of  EuroiK?  during  the  latter  half  of  this  century  V*  Ward 
asks.  **  In  its  mountain  home  the  Larch  loses  its  leaves  in  Septem- 
ber and  remains  quiescent  through  the  intensely  cold  winter  until 
May.  Then  come  the  short  spring  and  rapid  passage  to  summer, 
and  the  Larch  buds  open  with  remarkable  celerity  when  they  do 
begin — i.e.,  when  the  roots  are  thoroughly  awakened  to  activity. 
Hence  the  tender  i)eriod  of  young  foliage  is  reduced  to  a  minimum, 
and  any  agencies  which  can  only  injure  the  young  leaves  and  the 
shoots  in  the  tender  stage  nmst  do  their  work  in  a  few  days,  or  the 
opportunity  is  gone  and  the  tree  passes  forthwith  into  its  summer 
state.  In  the  plains,  on  the  contrary,  the  Larch  begins  to  open 
at  varying  dates  from  ^larch  to  May,  and  during  the  tardy  spring 
encounters  all  kinds  of  vicissitudes  in  the  way  of  frosts  and  cold 

"  Ward,  Diseases  in  Plants,  1901,  p.  152. 


470 


PBOCEEDINQB  OF  THE  ACADEMY   OP 


[May, 

winds  foIloTTiDg  on  warm  days  which  have  started  the  root  action  — 
for  we  must  bear  in  mind  that  the  roots  are  more  easily  awakened 
after  our  warmer  winters  than  is  safe  for  the  tree.  It  amounts  to 
Has,  therefore,  that  iu  the  plains  the  loug-continued  period  of  folia- 
tion allows  insects,  frost,  winds,  etc.,  some  six  weeks  or  two  months 
in  which  to  injure  the  slowly  sprouting  tender  shoots,  whereas  in 
the  mountain  heights  they  have  only  a  fortnight  or  so  iu  which  to 
do  such  dam^e." 

May  we  not  have  a  parallel  case  in  the  retarding  iuflueuce  of  the 
conditions  which  surround  the  white  cedar  in  its  boggy  home,  and 
which  influeDce  is  ieflecte<l  in  the  structure  of  the  annual  rings  of 
wood  already  alluded  to  aud  the  developmeut  of  the  disease  about 
to  be  described  ? 

Additional  Facts  Concersisg  the  Normal  Stkucture 
OF  White  Cedar  Stems, 

Before  beginning  the  pathological  description,  it  may  be  well  to 
say  a  few  more  words  concerning  the  uomml  structure  of  the  stem. 
The  woody  trachelds  are  elongated  and  marked  with  bonlered  pits 
in  their  radial  walls.  The  bordered  pits  are  large  aud  well  defined, 
both  in  the  radial  longitudinal  section  and  iu  the  transvci^  section. 
fi«sin  canals  (fig.  11)  are  entirely  absent  from  the  wood,  and  in 
this  the  general  resemblance  of  the  xylem  of  the  white  cedar  to 
that  of  the  pine  ceases.  The  absence  of  a  wcll-dcfine<l  pith  in 
Cupretsua  thyoides  is  alw  noteworthy.  The  phloem  or  Imst  region  of 
a  twenty-one-year-old  stem  consists  of  alternate  concentric  rings  of 
hard  and  soft  bast.     The  hard  bast  consists  of  bast  fibres  with  thick 
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delimitation  of  the  annual  rings  of  wood.  An  enumeration  of  the 
tracheids  in  a  single  row  from  pith  to  cortex  is  here  given,  as  an 
expression  of  the  relative  size  of  each  annual  ring.  The  wood  of 
the  stem  from  which  the  enumeration  is  made  is  one  inch  diameter. 


Table  II. 


Number  of 
Annual  Ring. 


Year. 


Number  of 
Tracheids. 


Number  of 

TracheidB 

in 

Autumn  Wood. 


41 

1900 

6 

2 

40 

1899 

!     9 

2 

39 

1898 

i   10 

8 

38 

1897 

14 

2 

37 

1896 

9 
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36 

1895 
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35 

1894 
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34 

1893 
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1892 
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1891 
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1889 
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1888 

11 
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1887 

13 
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1886 
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1885 

15 
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25 

1884 
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24 

1883 
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1882 

10 
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22 

1881 

10 
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21 

1880 
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2 

20 

1870 

15 

3 

19 

1878 

18 

4 

18 

1877 

14 

3 

17 

1876 

16 

3 

10 

1875 

19 

8 

15 

1874 

16 

3 

14 

1873 

17 

3 

13 

1872 

10 

3 

12 

1871 

13 

2 

U 

1870 

11 

8 

10 

1860 

11 

2 

9 

1868 

16 

3 

8 

1867 

16 

8 

7 

1866 

11 

2 

6 

1865 

21 

4 

5 

1864 

27 

4 

4 

1863 

22 

8 

3 

1862 

47 

4 

2 

I8r»i 

22 

5 

1 

1860 

18 

4 

The  tracheids  of  the  first  three  years  of  growth  are  more  roundefl 
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in  contour  and  their  walls  are  thicker  than  those  of  subsequent 
years. 

""  The  phlcem  of  a  foriy-one-year-old  stem  differs  materially  from 
that  of  a  twenty -one -year-old  stem  in  the  absence  of  strongly 
marked  layers  of  bast  fibres.  Bast  fibres  are  present,  but  they  are 
not  in  continuous  layers.  Even  with  the  high  power,  it  is  difficult 
to  trace  theii  continuity.  The  resin  canals  occupy  a  definite  area, 
viz.,  midway  in  the  phlfnm.  The  medullary  rays  of  the  pbl(em 
are  continuous  with  those  of  the  xylem,  running  out  to  the  active 
cork  cambium  (fig.  12).  True  cortical  parenchyma  l«  entirely 
absent  from  such  stems.  The  cork  is  in  several  well-marked  zones 
or  bands.  These  band^  are  separated  from  each  other  by  the  sev- 
eral layers  of  cork  cambium.  Seven  well-marked  layers  of  cork 
cambium  are  met  with  in  this  forty -one -year -old  stem.  The  ouler 
one  is  about  to  be  pushed  off  by  the  sixth  layer  of  cork.  The 
innermost  cork  cambium  lies  against  the  outer  rows  of  phlcem  cells. 
Several  old  functionless  resin  oinals  are  included  in  the  mass  of 
dead  exfoliating  bark.  They  are  coni^picuous  as  rounded  or  ellipti- 
cal holes  in  the  mass  of  cork  cetla.  Tlie  external  appearance  of 
the  bark  of  large  trees  is  smooth  than  otherwise.  It  is  usually  from 
three-quarters  of  an  inch  to  nearlv  an  incli  in  thickness,  light 
reddish -brown,  and  divided  irregularly  into  narrow,  flat  connected  . 
ridges,  which  are  often  spirally  twisled  around  the  stem,  and  separ- 
ated into  elongated  loose  or  closely  appressed  plate-like  fibrous 
scales. 

Patiioi-ogical  Oonsiderationh. 


1M2.] 


NATURAL  SCIENCES  OF  PHILADELPHIA. 


473 


the  cells  of  the  medullary  rays,  are  usually  of  a  greater  diameter 
than  the  normal,  which  also  accounts  for  the  greater  width  of  the 
rings  formed  at  the  canker.  These  observations  agree  with  those  of 
Anderson*'  upon  the  canker  growth  produced  by  Da^ysc^ha  resin- 
aria.  The  medullary  ravs  of  the  swollen  areas  of  the  stem  seem 
to  increase  somewhat  in  diameter.  This  increase  of  diameter  b  not 
due  to  the  increase  in  the  number  of  parallel  rows  of  cells,  but  is 
due  to  the  increase  in  diameter  of  the  single  row  of  parenchyma 
cells  which  is  met  with  in  the  normal  cross-section.  These  cells 
stain  more  deeply  than  the  normal  cells  because  of  the  granular 
contents.  Further  reference  to  this  change  of  content  in  the 
medullary  ray  cells  of  diseased  sections  of  the  stem  will  be  made 
with  a   description   of    the   longitudinal   section   of    the   diseased 


regions. 


If  a  number  of  tracheids  in  the  annual  rings  of  the  swollen  area 
of  the  sixteen  years  of  growth  be  compared  with  the  table  display- 
ing the  number  of  tracheids  in  the  annual  rings  of  twenty -one 
years'  growth,  a  wide  difference  is  at  once  observable.  Tne  num- 
ber of  tracheids  in  the  abnormal  growth  is  clearly  greater  than  in 
the  normal  one. 


Table  III. 

Number  of 
AuDual  King. 

Year. 

Number  of 
Tracheids. 

Number  of 

Tracheids 

in 

Autimm  Wood. 

10 

1900 

31 

4 

15 

1899 

24 

6 

14 

1898 

49 

4 

13 

1897 

54 

5 

12 

1896 

89 

5 

11 

1895 

50 

7 

10 

1894 

40 

5 

9 

1893 

29 

4 

8 

1892 

42 

5 

7 

1891 

25 

4 

G 

1890 

26 

7 

5 

1889 

21 

4 

4 

1888 

20 

4 

3 

1887 

12 

2 

2 

1886 

10          1 

8 

1 

1885 

10-rpx. 

3 

"  Anderson,  Alexander  P.,  Das^'scypha  resinaria  causing  canker 
growth  on  A])ies  balsamea  in  Miuue8ota,  Bulletin  of  the  Torrey 
Botanical  Club,  XXIX,  pp.  23-34. 
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One  of  the  most  frequent  results  of  the  action  of  fungi  is  that 
of  a  stimulus  given  to  cell  division.  Mention  in  this  connection 
must  be  made  of  the  swellings  on  the  stems  of  silver  firs,  whose 
cortical  tissues  are  infested  by  ./Eeidiiim  elatinitm;  the  increased 
growth  of  the  cowberry  through  the  attack  of  Melam^ra 
(  CalypUapora}  Gceppertiana ;"  of  the  larch  through  the  influeDce  of 
PetUa  ( Helotium)  Willkon.mu.'*  Still  more  frequently  the  infested 
parts  are  slimulated  to  dbrlay  abnormal  growths.  Flowers  and 
fruits  of  various  species  of  plants  are  transformed  in  a  most 
peculiar  manner  by  fungi  belonging  to  the  genus  Exoa^cta.  The 
disease  of  the  silver  fir,  however,  caused  by  jEcidium  (^Perider- 
mium)  etatintan  is  the  most  appropriate  one  to  compare  with  the 
canker  knobs  produced  on  the  white  cedar  by  Gymnonporangium 
bUeptaium.  Tlie  mycelium  of  this  fungus,  according  lo  Hartig,  is 
perennial  in  the  cortical  and  bast  tissues  of  the  stem,  and  even 
penetrates  the  cambium  and  the  wood.  With  the  spread  of  the 
mycelium,  the  swellings  or  canker  sjfots  increase  in  size,  and  if 
present  on  the  stem  of  a  vigorous  tree,  they  may  attain  to  large 
dimensions.  At  such  places  the  tissues  of  the  cortex  and  bast 
become  fissured  and  drj-  up  here  and  there,  as  far  as  the  wood, 
giving  the  whole  exterior  of  the  swelling  a  rough,  shaggy  appear- 
ance. The  swellings  resemble  much  in  external  character  those 
described  by  the  writer  as  occurring  on  the  white  cedar  in  Kew 
Jersey,  Anderson"  describes  the  changes  produced  in  the  cortex 
of  AbUa  balsaiiiea  by  Da^tcypha  resinaria  in  the  following  quota- 
tion from  his  paper:  "  In  the  bark  of  the  canker,  the  periderm  as 
.  tlu' 
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the  new  phellogen.  The  resin  Ihus  forced  out  runs  down  the 
trunk  of  the  tree,  the  more  volatile  substances  evaporating,  leaWng  the 
solid  resin,  which  hardens  and  gives  the  trunk  a  glazed  appearance 
easily  seen  at  some  distance  from  the  tree."  Peziza  {Dasyscypha) 
Willkommii  and  u^ldium  (^Peridermium)  elatinum  cause  similarly 
an  increa^d  growth  of  the  cortex.  In  summer  the  growth  of  the 
mycelium  of  the  former  ceases  and  an  unusually  broad  layer  of 
cork  is  formed,  for  the  protection  of  I  he  tree,  along  the  boundary 
between  the  sound  and  diseased  tissues.  Year  by  year  the  canker 
spot  enlarges  and  the  conflict  between  parasite  and  host  plant  may 
remain  long  undecided.  Hartig  found  in  the  Tyrol  larches  still 
alive  with  blisters  of  a  hundred  years'  standing.  The  second  fun- 
gus, whose  mycelium  stimulates  giowth  in  a  very  marked  manner, 
is  perennial  in  the  cortical  and  bast  tissues  of  the  stem,  and  even 
penetrates  the  cambium  and  the  wood.  The  influence  of  the 
fungus  is  to  induce  the  increased  formation  of  the  wood,  but  espe- 
cially the  more  vigorous  development  of  the  cortex. 

This  accoimt  with  reference  to  the  increased  activity  of  the 
phellogen  (cork  cambium),  due  to  the  fungi  mentioned,  describes 
in  a  fairly  accurate  manner  the  method  of  augmented  growth  in  the 
white  cedar  caused  by  Gymnosporangium  hiseptcdum.  Four  suc- 
cessive cork  cambial  layers  have  been  developed  in  this  sixteen - 
year-old  stem,  with  the  possibility  of  more  that  have  been  exfoliated. 
The  newest  phellogen  ha^  developed  inside  the  phloem,  cutting 
off  from  the  more  internal  lavers  three  concentric  lavers  of  hard 
bast.  Not  onlv  has  the  hard  bast  been  cut  off  from  the  inside  of 
the  stem,  but  also  the  resin  canals,  with,  however,  only  a  slight 
exudation  of  resin,  the  c<3rky  flakes  remaining  almost  quite  dry. 
The  three  outer  cork  canibia  have  only  affected  the  primar}-  cortex, 
and  between  these  layers  of  phellogen  the  resin  canals  have  ex- 
panded to  their  widest  diameter.  The  layers  of  cork  cambium 
take  a  somewhat  sinuous  course  in  running  around  the  stem,  so  that 
they  apparently  loop  in  and  out  among  the  rapidly  dying  cells. 

The  hyphre  of  the  fungus  live  apparently  in  the  cells  of  the 
wood  cambium  and  those  of  the  phlcem  recently  ctit  off  from  the 
cambium.  This  is  evidenced  bv  a  studv  of  the  cells.  The  hvpha; 
in  cross-section  occupy  the  lumen  of  the  cells,  for,  in  addition  to  the 
cellulose  cell  wall  of  the  host,  there  are  rounded  or  elliptical  rings 
filled  with  granular  matter  (figs.    18,  19).     These  rings  are  the 
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and  in  its  immediate  neigfabcnrfaood  (fig.  18).  The  pathological 
conditicms  set  ap  by  these  hvplue  have  bem  described,  but  in  addi- 
tion to  the  increase  of  the  bast  and  the  wood,  we  have  an  increase 
in  the  number  of  cells  in  the  cortex  and  the  bark.  The  coone  of 
the  hvphs  and  their  distribntion  throughoat  the  swellings  will  be 
described  more  in  detail.  A  brief  menticMi  at  this  point  saflBces  to 
draw  attention  to  them. 

The  Plugged  Tracheids. 

The  wood  of  the  abnormal  r^ions  of  the  stem  shows  in  addition 
to  the  h\'phse  brown -colored  spots  which  are  absent  in  stems  of 
normal  proportions.  Without  discussing  at  thi'?  juncture  the  nature 
and  sipiificance  of  these  brown  spots,  which  are  due  to  the  plug- 
ging of  the  tracheids,  it  is  appropriate  to  discuss  the  distribution  of 
the  spots  throughout  the  diseased  regions  of  the  stems.  Plugged 
tracheids  are  found  in  the  swellings  with  sixteen  rings  of  growth, 
beginning  with  the  fourth  annual  ring  of  wood.  Here  thev  are 
seen  in  the  spring  wood.  Counting  the  number  of  such  [Jugged 
tracheids  in  a  half -circle  of  the  fourth  annual  ring  ol  wood  and  in 
tlie  rings  of  successive  years  of  the  same  stem,  we  obtain  the  follow- 
ing numerical  statement : 


Table  IV. 

Number  of 

Seasonal  Wood. 

Year. 

Pluned 
Tracheids. 

;  Summer. 

1 
2 

18 

8 

28 

Spring. 

4 

22 

Spring  and  Summer. 

5 

82 

Autumn. 

0 

18 

Summer. 

7 

12 

.  Spring  and  Summer. 

8 

11 

Summer  and  Autumn 

9 
10 
11 

16 

1 

End  of  Spring. 

12 
13 
14 

10 

• 

1 

15 

1 

16 

: 

An  inspection  of  the  table  sho>vs  that  in  small  swellings  the 


478  PROCEEDINGS  OF   THE  ACADEUY   OF  [May, 

plugged  tracheids  are  confined  almost  entirelj'  to  the  summer  wood, 
and  occur  in  largest  number  in  the  first  six  or  eight  years  of 
growth.  Very  few  are  found  in  the  annual  rings  subsequent  to  the 
ninth. 

Older  ftem  cankers  show  these  piu^ed  tracheids  more  plentifully 
from  Ihe  first  annual  ring  of  woorl  laid  down  to  the  last  one  (tigs. 
16,  17).  The  larger  excresceucea  have  them  in  greatest  number. 
The  smaller  excrescences  are  without  them.  At  the  point,  how- 
ever, where  the  tissues  of  the  swellings  join  the  main  portion  of 
the  stem,  these  plugged  tracheids  are  so  numerous  that  they  form 
well-marked  conceatric  bands.  The  following  statement  roughly 
expresses  the  position  and  abundance  of  the  plugged  tracheids  in 
the  several  annual  rings  of  a  swelling  with  well-marked  excres- 
cences. 

Second  Year  Wood.  Summer.  Abundant,  forming  a  compact 
drcular  zone. 

Third  Year  Wood.     Spring.     Abundant,  forming  a  loose  zone. 

Fourth  Year  Wood.  Summer.  Sparse,  e.xcept  one  area  where 
the  plugged  tracheids  are  closely  abnegated  together.  At  this 
p(nnt  the  ring  is  much  narrower,  taking  a  U-shaped  bend  inward. 
The  autumn  wood  here  is  wanting.  The  fuurlh  annual  ring  is, 
therefore,  continuous  except  at  this  one  point,  where  il  becomes 
benl  inward.  Instead  of  the  fifih  year  wood  following  this  in- 
dente<l  portion  of  the  fourth  year  wood,  it  fills  up  Ihe  uidente<l  area 
with  additional  tracheids,  so  that  at  the  end  of  the  tiflh  vear  the 
course  of  the  autumn  wood  again  conforms  lo  a  cirouJar  outline. 

Fijth  Year  Wood.      Autumn.     .S[>ar:^. 
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Eleventh  Year  Wood,  Late  summer.  Plentiful  in  a  definite 
zone.     A  fe\#'  in  the  autumn  wood. 

Twelfth  Year  Wood,  Spring.  In  a  definite  zonal  band,  two  or 
three  tracheida  deep.  A  few  in  the  summer  wood.  A  ring  of  scat- 
tered tracheids  at  the  beginning  of  the  autumn  wood. 

Thirteenth  Year  Wood,  Whole  vear.  Here  the  small  excres- 
cenee  began  its  gro>vth.  It  is  limited  on  both  sides  by  dead  tissue. 
The  plugged  tracheids  form  several  circular  zones  both  in  the  spring 
and  summer  woods.  Three  well-marked  circular  zones  of  plugged 
tracheids  are  clearly  distinguishable,  forming  with  their  aggregation 
an  almost  continuous  area  involving  most  of  the  tracheids  of  the 
spring  and  early  summer  woods.  Beyond  the  area  with  the  largest 
number  of  these  plugged  tracheids  occurs  the  small  excrescence 
which  has  grown  over  the  adjacent  bark  at  the  dead  areas,  pro- 
ducing a  characteristic  fissure.  The  disposition  of  these  plugged 
elements  in  concentric  rings  in  the  several  annual  cylinders  of  wood 
is  somewhat  analogous  to  the  disposition  of  the  resin  canals  in  Abies 
balsamea,  diseased  by  Dasyscypha  resinaria,  as  described  by  Ander- 
son. This  botanist  finds  that  these  are  arranged  in  circular  rows 
and  in  all  cases  follow  the  development  of  the  above-mentioned 
fungus.  According  to  the  same  author,  Not t  berg  produced  these 
resin  canals  exiDerimentally  in  the  wood  and  branches  of  Abies 
pedinata  by  fracturing  the  branches.  The  characteristic  canal 
chains  were  formed  in  the  wood  near  the  fracture  three  months 
after  the  wound  had  been  made.'' 

The  phi  (Era  and  cortex  regions  of  the  swollen  areas  are  remark- 
able for  the  increase  in  the  number  of  elements.  The  cork,  hard 
and  soft  bast,  representing  the  previous  activity  of  the  cambial 
layers,  are  pushed  off  more  rapidly  than  in  a  normal  undiseased 
area  (figs.  13,  14).  New  layers  of  hard  and  soft  bast  are  formed 
constantlv  bv  the  wood  cambium,  and  the  noteworthv  features  of 
such  phlitm  is  that  the  bast  fibres  do  not  fonn  so  continuous  a  circle 
of  grovth,  but  are  isolated  in  patches.  The  cells  of  the  soft  bast 
are  more  irregular  in  outline  (fig.  13).  The  resin  canals  in  such 
cross-sections  are  also  more  inconstant  in  outline.  Some  of  them 
are  large  and  of  irregular  shajx) ;  others  are  circular  and  small. 
The  resin  canals  in  the  normal  hlate  are,  as  a  nde  (not  always), 
elliptical  in  cross- section.      Where  the  cortex  of  the  excresceijce 


21 


Anderson,  loc.  cit.,  p.  31. 
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meets  that  of  the  unmodified  stem  it  is  much  reduced  in  width, 
and  there  are  no  cortical  cells  where,  by  the  folding  over  of  (he 
swelling,  forceful  compression  occurs.  The  bast  fibres  in  transverse 
section  are,  aa  a  rule,  rectangular  with  rounded  comers.  The  lumen 
lias  almost  completely  disappeared.  In  unstained  mounts  these 
elements  have  the  luster  of  German  silver.  These  fibres  are  more 
continuous  in  some  places  than  in  others.  Their  continuity  is  only 
broken  by  the  cortical  medullary  rays. 

Longitudinal  sections  of  two  swellings  were  studied.  The  swell- 
ings used  to  make  the  sections  may  be  described  as  follows:  The 
first  one  forms  a  burl-like  outgrowth  on  one  of  the  smaller  lateral 
branches  which  had  grown  through  the  activity  of  the  fungus  very 
considerably  in  size,  the  end  being  rounded  and  clubbed.  The 
other  swelling  represents  a  malformation  of  the  main  stem  and  a 
branch,  a  section  of  which  is  in  general  Y-shaped.  The  thicker 
part  of  the  swelling  represents  the  stem  of  the  Y.  These  sections 
were  stained  with  melhyl-green.  The  normal  tracheids  are  chromo- 
phobic.     The  bordered  pits  are  well  marked  iu  all  of  the  tracheids. 

The  plugged  tracheids  mentioned  in  the  conaideratioD  of  the 
tranBveise  sectious  are  well  marked.  They  stain  in  general  of  a 
dark-green  color,  and  the  lumen  seems  to  be  enlarged  and  filled 
with  granular  contents.  The  ends  of  such  tracheids  are  more  rounded 
than  the  ends  of  normal  ones.  The  cell-lumen  is  larger.  The 
wall  is  more  wavy  and  the  course  of  the  elements  more  irregular. 
In  some  of  these  plugged  tracheids  the  contents  seem  to  be  more  or 
less  granular.  These  become  dark-green  in  color  by  the  use  of  the 
methyl-green.     That  these  longitudinally  directed  plugged  tracheids 
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CoxTisrrs  of  Plugged  Tracheids  and  Filled  Medullary 

Ray  Cells. 

The  Unverdorben-Franchimont  reaction  with  copper  acetate  was 
used  as  a  special  reagent  to  determine  the  presence  or  absence  of 
resins  and  terpenes."  It  was  thought  that  the  material  plugging  the 
tracheids  and  filling  some  of  the  medullary  ray  cells  might  be  of  a 
resinous  nature.  The  reaction  is  indecisive  as  to  the  material  in 
the  tracheids.  An  emerald-green  color  is  produced  by  the  copper 
acetate  in  the  area  of  wood  most  affected  by  the  fungus  and  where 
the  active  formation  of  the  wood  and  bast  took  place.  This  green 
color  is  confined  to  the  newly  formed  sap-wood  and  to  the  immediate 
neighborhood  of  the  most  active  mycelial  growth.  The  appearance 
of  the  emerald-green  color  indicates  the  presence  of  resin,  and,  in 
fact,  in  thin  longitudinal  sections  of  the  wood  of  the  stem  at  the 
swelling  there  is  found  a  granular  matter  which  stains  a  malachite- 
green.  This  material,  which  reacts  to  the  copper  acetate,  occurs  as 
a  peripheral  layer  about  the  brownish  matrix  in  the  center  of  the 
filled  medullary  ray  cells  and  the  plugged  tracheids,  and  this  is 
most  pronounced  where  the  influence  of  the  fungous  parasite  seems 
to  be  most  marked.  In  some  cases  the  green  color  indicates  that 
whole  meduUarv  rav  cells  contain  a  resinous  material.  The  con- 
tents  of  the  resin  canal  cells  of  the  phloem  and  of  the  cortex  react 
to  the  copper  acetate,  and  the  dried  resin  which  occurs  on  the  surface 
of  and  in  the  fissures  of  the  bark  becomes  of  a  striking  malachite- 
green  color.  These  latter  reactions  confirm  the  Unverdorben- 
Franchimont  test.  The  green  color  imparted  to  the  wood  is  con- 
fined to  patches  and  is  not  generally  distributed.  The  brown 
material  in  general  of  the  plugged  tracheids  and  medullary  ray 
cells  is  not  influenced  by  the  copper  acetate.  That  this  reaction 
seems  to  indicate  the  presence  of  resin  in  the  most  diseased  areas 
and  another  fundamentally  different  substance  is  indicated  by  the 
fact  that  adjoining  cells  will  have  their  contents  colored  emerald - 
green,  while  others  will  remain  uniformly  uncolored.  In  a  trans- 
verse section  of  the  area  of  wood  stained  green,  the  contents  of 
the  plugged  tracheids  (fig>*.  16,  17)  still  retain  their  brownish- 
yellow  color.  Notwithstanding  these  facts,  one  point  seems  to  be 
definitely  settled,   viz.,   that  the  presence  of  the  mycelium  in  the 

"  ZiMMERMANN-HuMPHREY,  Botanical  Microtechnique,  pp.  90,  91. 
81 
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sap-wood  and  cambium  leads  to  the  accumulation  of  resin,  a 
browniflh -yellow  material  which  appears  to  be  fungus  gamboge,  as 
indicated. by  the  following  test:  A  solution  of  ferric -chloride  colors 
fungus  gamboge  oHve-greeu  or  blackish -brown,  and  in  the  sections 
of  white  cedar  so  treated  a  decidedly  blackish -brown  color  is 
obtained.  The  material  in  the  tracheids  is,  therefore,  named 
tentatively  fungus  gamboge.  Besides  this  material,  which  seems  to 
form  the  matrix,  there  are  numerous  small  rounded  grains  which 
plentifully  fill  the  medullary  ray  cells.  These  granules  stain  brown 
when  iodine  solutioD  is  used,  green  when  methyl-green  if  used,  and 
brown  when  Bismarck -brown  is  appUed,  The  substances  which 
then  collect  in  the  diseased  stems  of  white  cedar  through  the  meta- 
bolic changes  stimulated  by  the  fungus  mycelium  are  tentatively 
the  following:  Proteid  bodies,  in  small  rounded  granules;  rtsin, 
which  is  confined  to  the  area;  of  stem  undergoing  the  most  rapid 
histologic  changes ;  fungus  gamboge,  which  with  the  other  materials 
referred  to  fills  the  medullary  ray  cells  ami  plugs  the  tracheids. 
Besides  these,  (here  are  amoq>hous  masses  of  substance  in  some 
of  the  medullary  ray  cells.  These  in  the  natural  state  are  yellowish 
in  color.  When  the  sections  are  stained  with  methyl-green,  these 
masses  become  green  in  color.  It  is  impossible  to  state  at  this 
time  what  these  amorphous  masses  really  are. 

With  strong  iodine  solution  the  walls  of  the  tracheids  color  a 
deep  brownish -yellow,  and  this  reaction  is  marked  in  both  the  lon^- 
tudinal  and  the  transverse  sections. 


The  Mycelium  of  Gymnosporangium 
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plant  on  which  it  is  growing,  but  is  confined  to  certain  portions  of 
the  stems  or  leaves.  The  mycelium  of  most  of  the  species  is  per- 
ennial— that  is,  the  mycelium  which  has  produced  a  crop  of  spores 
(figs.  29,  30)  one  year,  will  the  next  year,  under  ordinary  circum- 
stances, produce  another  crop  in  or  near  the  same  place."  The 
explanation  of  the  difference  in  the  character  of  the  different 
abnormal  growths  produced  by  the  various  species  *of  Gymno- 
sporangia  is  to  be  sought  in  the  amount  and  extent  of  the  mycelium, 
the  rapidity  of  its  growth  and  its  duration.  We  have  in  a  rapidly 
growmg  annual  species,  viz.,  6.  macropus,  a  large,  rather  spongy 
excrescence,  which  shrivels  in  drying.  The  excrescence  b  more 
dense  in  the  perennial  species  of  slower  growth,  viz.,  O,  glohosum. 
The  mycelium  of  O,  bi8q>tatum,  according  to  Farlow,  is  compara- 
tively limited  in  amount,  and  does  not  increase  rapidly,  and  in 
consequence  the  formation  of  the  annual  wood  layers  is  not  pre- 
vented, nor  the  nutrition  of  the  branches  above  much  interfered 
with.  The  mycelium,  as  described  by  Farlow,  is  found  principally  in 
the  region  of  the  cambium,  and  acts  rather  as  a  stimulant  than  as 
a  destructive  agent.  There  is  in  O,  Ellisii  a  more  luxuriant  and 
rapidly  growing  mycelium,  which  extends  along  the  smaller 
branches  and  is  abundant  enough  to  interfere  with  the  nutrition  of 
the  infected  branches.  The  consequence  is  that  the  branches  above 
become  short  and  stubby,  and  at  length  densely  fasciated.  The 
branch  below  the  fungus  remains  normal  in  character,  so  that  in- 
stead of  a  nodose  swelling  we  have  a  tuft  of  short  branches  borne 
on  the  end  of  a  normal  branch.^* 

With  this  brief  resume  of  the  character  of  the  mycelium  in  the 
different  sj)ecies  of  Gymnosporangium  living  in  the  wood  of  con- 
iferous trees,  it  is  imjwrtunt  to  make  a  more  detailed  eXvAf  of  the 
character  of  the  mycelium  and  its  relation  to  the  cells  of  the  host 
in  GymjLosporangium  biseptatum.  Very  little  of  a  definite  charac- 
ter can  be  ascertained  by  a  study  of  the  transverse  section  of  the 
diseased  wood  of  the  white  cedar.  Here  and  there  the  cut  ends 
of  the  hyplue  are  seen,  and  occasionally  the  knuckle-like  portion 
of  one  that  is  bent  is  seen  in  the  cross-section  (figs.  18,  19).  The 
hyphie,  which  are  instrumental  in  stimulating  the  production  of 
additional  wofxl  and  bast,  live  in  the  cells  of  the  wood  cambium. 
This  is  evidenced   by  a  study  of  the  cells.     The  hypha?  in  cross- 
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section  apparently  occupy  the  lumen  of  the  ceDs,  for,  in  addition  to 
the  cellulose  cell  wall  of  the  host,  there  are  rounded  or  elliptical 
rings  filled  with  granular  matter.  The  diflicully  of  clearly  tracing 
the  hyphsB  in  a  crofs-section  is  almost  entirely  removed  by  careful 
study  of  longitudinal  sections.  Such  lougitudinal  sections  reveal 
the  following  distribution  of  the  hyphce  and  their  relation  to  the 
cells  of  the  host : 

The  hyphiB  are  of  a  brown  color,  and  can  easily  be  traced  by 
means  of  the  contrast  which  this  color  affords  to  the  colorless 
tracheids  and  to  the  medullary  ray  cells  which  have  slained  a 
bright-green  color  with  methyl-green.  The  mycelium  is  not  abun- 
dant, and  if  we  imagine  the  host  cells  to  be  macerated  away,  leav- 
ing the  mycelium,  it  would  form  a  reticulum  of  large  open  meshes 
much  in  appearance  like  a  toarse  fish-net,  only  not  so  regular  (fig 
22),  The  hyphte  are  variously  curved,  gnarled  or  knuckled  (fig. 
22),  Their  course  is  somewhat  sinuous,  or  an  undulate  one, 
although  in  many  cases  the  larger  hyphal  strands  are  perfectly 
straight.  They  occur  in  all  parts  of  the  wood  of  the  swelling,  and 
are  associated  in  general  with  the  plugged  tracheids  and  the  en- 
larged medullary  rays,  which  contam  the  yellowish  granular  matter 
to  which  reference  has  already  been  made.  The  plugging  of  some 
of  the  tracheids  in  the  several  annual  rings  of  wood  with  yellowish 
granular  material  and  the  enlargement  and  filling  up  of  the  medul- 
lary ray  cells  seems  to  be  correlated  with  the  presence  of  the  my- 
celium. The  tracheids  and  medullary  ray  cells  distant  from  the 
strands  of  Ihe  mycelium  are  without  these  evidences  of  nutritive 
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hyphiB  are  nowhere  abundant,  and  where  they  do  occur  they  seem 
to  grow  with  the  tracheids.  The  evidence  of  intracellular  growth  is 
clear. *^  In  one  set  of  medullary  ray  cells  a  hypha  is  found  which 
forms  an  enlargement  against  a  transverse  partition  wall  before 
peneti-ating  it  by  secretion  of  a  ferment  (fig.  22).  Fortunately 
for  clearness  of  observation,  the  end  walls  of  two  adjoining  cells 
are  slightly  separated,  leaving  a  lens-like  intercellular  space  (fig, 
23).  Through  this  space  the  hypha,  contracted  to  a  narrow  thread- 
like bridge,  is  seen  to  pass,  enlarging  again  on  the  other  side  (fig. 
23).  The  hypha  which  thus  penetrates  the  cell  wall  passes  to 
the  other  end  of  the  same  medullary  cell,  where  it  enlarges  into  a 
knob  like  extremity  (fig.  23).  It,  however,  gives  rise  to  a  branch 
in  the  middle  ('f  the  medullary  ray  cell.  This  branch  grows  out 
transversely  by  means  of  a  bordered  pit  into  the  lumen  of  a  wood 
tracheid,  through  which  it  runs  to  the  next  medullary  ray  lying 
parallel  to  the  first.  Here  a  new  branch  is  found  at  right  angles 
to  its  former  course  through  the  tracheid,  which  enters  a  medullary 
ray  cell.  This  branch  in  turn  produces  another  one  at  right  angles 
to  itself,  and  this  again  another  one  which  runs  into  new  medullary 
ray  cells.  The  description  of  the  course  of  this  hypha,  which  is 
clearly  traceable  in  the  longitudinal  section  of  the  swollen  stem, 
epitomizes  the  course  of  practically  all  of  the  hyphce  studied  in  the 
several  longitudinal  sections.  The  hyphse  enter  the  longitudinally 
directed  wood  tracheids  through  the  path  of  least  resistance,  viz., 
through  the  membrane  of  the  bordered  pit  (figs.  24,  24a,  25,  26). 
In  several  instances  this  mwle  of  exit  and  entrance  is  clearly  trace- 
able in  the  sections.  By  following  the  course  of  a  hypha  through 
the  lumen  of  a  tracheid  it  is  found  suddenly  to  dip  down  at  the 
pointed  extremity  of  the  tracheid,  opposite  to  the  last  bordered  pit, 
and  after  disappearing  from  focus  it  again  appears  in  another 
tracheid.  By  carefully  focusing  it  is  demonstrated  that  the  hypha 
passes  through  the  bordered  pit,  and  after  taking  a  U-shaped 
bend  it  appears  again  on  the  original  level  in  another  tracheid  (fig. 
22). 

The  mycelium  does  not  show  any  relationship  to  the  nuclei  of 
the  host  cells,  such  as  has  been  demonstrated  to  be  the  case  with  the 

-*  Fiirlow  found  iu  O.  macropus  the  mycelium  in  the  leaves  where 
there  are  hiiustoria  [«tc]  whicli  enter  tlie  parenchymatous  cells.  The 
fact  that  the  mycelium  grows  in  the  leaves  and  not  in  the  stem  may 
account  for  this  difference  in  growth.        • 
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hyphffi  of  endotropic  mycorhiza.  Groom"*  and  Magnus"  have  both 
worked  upon  ihia  problem,  and  both  botanists  have  shown  that  Id 
the  ca^e  of  the  hyphie  of  mycorhiza  fuu^i  tbev  enter  a  cell  because 
Ihey  are  attracted  thither  by  a  chemolropically  aclive  substance 
and  grow  toward  the  nucleus,  because  that  substance  is  present 
there  in  optimum  proportions.  These  investigators  conclude  that 
the  chemolropically  active  substance  attracts  the  hyphie  and  is 
manufactured  in  the  cell  infected,  and  particularly  in  the  vicinity 
of  the  nucleus  of  that  cell.  Ko  clearly  delined  relationship  of  this 
kind  is  discoverable  in  the  medullary  ray  cells  of  the  white  cedar. 
The  hyphsB  run  straight  through  many  of  the  cells  without  devi- 
ating from  iheir  course. 

This  distribution  of  the  mycelium  in  0.  bUeptatum  seems  to  be 
aimitar  to  the  dislribulion  of  liyphes  in  <?.  Ellmi,  as  de.'icribed  by 
Farlow.  The  mycelium  of  Ihis  species,  according  to  t'arlow,  is  of 
rather  large  size  and  in  cross-sections  of  the  stem  is  seen  to  follow 
the  medullary  rajrs,  sometimes  extending  nearly  lo  the  center  of 
the  stem,  and  occasionally  forming  partial  circles  between  the 
annual  rings.  The  greater  part  of  the  mycelium  iu  G.  EllUH, 
according  to  Farlow,  is  found  near  the  cambium,  it  collects 
in  masaea  In  the  bark  to  form  the  sporiferous  bodies  which  originate 
at  some  little  distance  beneath  the  surface. 

Mycelium  of  Gvmnosporanoium  Ellish. 

The  mycelium  of  Oymnosporan^iuni  EUigii  is  more  copious  tliau 
that  of  0.  bU^Mum,  and  its  activity  seems  to  be  more  marke<I 
in  producing  pathological  changes  in  the   tissues  of  the   host.      It 
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Relati«:'N  «>f  Hyph^  of  G.  Elusii  tv^  H^^^r  CKUik 

The  c»>ui^  of  the  hvph»  in  the  siem  luay  bo  hriody  \hK^nN(>^i  «i* 
foDow?:  The  straiirht  h\^>ba  runs  thnniirh  iho  lumen  of  iW 
tracheid  until  it  o»mt^  to  a  bonleivd  pit  which  lio?  in  tho  tiii\>rthm 
of  ii-r  gT^jwth  '  fig^.  24.  24'r».  ThL<  U^rvloroii  pit  is  tHitifiXHi,  «uui  by 
a  solution  uf  the  midille  lamella  of  the  cell  wall  at  this  jn^ut  il 
crosses  to  a  ueisrhborinir  tracheid.  when  il  a^u  tiJcecsi  a  Uminiu* 
dinal  direction.  Sometimes  two  or  three  tnicheiils  are  cix^^v^l  bv 
the  hypha  before  it  again  takes  an  up-andHlown  course  i^tig.  24  ^. 
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The  hjpha,  as  it  paeeea  through  Ihe  area  of  the  bordered  pit,  en- 
larges b>  fill  the  space  formed  trhen  the  middle  lamella  of  the  cell 
wall  at  this  point  is  diseoived  by  ferment  action  (fig.  24a).  The 
hypha  at  this  point,  therefore,  becomes  in  shape  like  a  double 
convex  lens.  Again,  a  hypha  that  runs  in  general  longiLudi* 
nally  in  the  tracheids  may  leave  these  and  enter  a  medullary 
ray  cell,  where  it  courses  transversely,  enlarging  meanwhile  in 
the  medullary  ray  cell  and  giving  off  short  rounded  branches 
which  may  be  called  tentatively  faausloria.  A  hypha  that  enters 
a  tmcheid  in  one  direction  may  form  two  branches,  one  a  short, 
lateral,  down  ward -directed  branch  that  ends  in  one  of  the  large 
ventricose  cells  (fig.  27)  to  which  reference  has  been  made,  and 
another  branch  which  runs  to  the  end  of  the  tracheid  and  leaves  it 
through  a  bordered  pit  to  enter  another  tracheid.  Another  hypha 
runs  lengthwise  nntil  it  comes  opposite  to  the  pointed  end  of  an- 
other tracheid,  where  a  row  of  five  bordered  pits  is  seen  in  trans- 
verse section.  For  each  of  these  bordered  pits  the  longitudinal 
hypha  g^ves  off  a  branch  (figs.  24,  24a).  Each  branch  thus 
formed  swells  in  the  space  of  the  bordered  pit  to  form  a  lens  like 
enlargement  before  the  branch  eaters  the  contracted  lumen  at  the 
pointed  end  of  the  other  tracheid.  All  of  these  appearances  are 
illustrated  in  the  annexed  figures  (figs.  24,  24a,  25,  26,  27,  28). 
The  course  of  the  hyphse  in  the  areas  of  stem  that  have  been  trans- 
formed pathologically  into  a  broken-down  mass  of  a  brown  color, 
formiog  pockets  throughout  the  wood,  is  more  irregular.  Here 
the  hyphn  forming  the  mycelium  bend  and  twist  about,  now  form- 
ing an  enlarged  ventricose  hyphal  cell,  and  again  producing  such  a 
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tracheids  will  have  hyphse  coursing  through  them,  and  occasionally 
two  or  three  hyphae  are  met  with  in  a  single  tracheidal  cavity. 
Where  these  hyphse,  by  branching,  cross  transversely  other 
tracheids,  they  are  observed  in  cross-seclions  of  stem  as  short 
threads,  or  as  U-shaped  or  V-shaped  elements  of  a  purplish-brown 
color.  Whenever  these  hyphse  in  their  branching  enter  one  of  the 
bro\vn  areas  with  cleft-like  cavities,  they  grow  thwugh  the  brown 
mass,  enlarging  meanwhile  in  diameter,  and  grow  out  into  the  cleft, 
where  they  branch  and  rebranch  in  an  irregular  manner,  swelling 
here  and  there  into  the  nodose  or  ventricose  cells  referred  to  above 
(fig.  27).  Occasionally  the  hyphse  are  found  growing  outward 
through  the  medullary  ray  cells,  but  this  seems  to  be  the  exception 
rather  than  the  rule.  This  fact  affords  another  of  the  characters  of 
the  mycelium  of  O.  EUisii  which  differentiates  it  from  that  of  O. 
biseptatum,  also  found  on  the  white  cedar. 

The  distribution  of  the  tracheids  containing  the  hyphse,  disposed 
as  above  described,  is  for  a  transverse  section  of  stem  seven  years 
of  age,  as  given  in  the  accompanying  table.  The  number  of 
tracheids  in  which  hyphse  are  found  is  estimated  for  one-half  of 
each  annual  ring.  The  widest  annual  ring  is  that  of  the  third 
year,  and  this  increased  width  is  closely  correlated  with  the  diseased 
condition  of  the  stem  for  that  year : 


Table  V. 

Number  of 

Annual 

Ring. 

Year. 

Number  of 
Tracheids.  • 

Number  of 

Tracheids 

in  Autumn 

Wood. 

Number  of 
Tracheids 

wiUi 

Hyphs  V^ 

Annual 

Ring. 

1 

1804 

22 

2 

13 

2 

1895 

10 

3 

6 

8 

18J)6 

30 

4 

26         ! 

4 

1897 

10 

3 

17 

5 

1898 

9 

2 

84 

6 

1899 

5 

1 

21 

7 

1900 

5  0) 

;     12  (?) 

'  The  brown  areas  are  by  far  the  largest  and  almost  confluent  in 
the  third  annual  ring  of  woo<l,  and  therefore  only  four  continuous 
radial  strips  of  healthy  xylem  are  to  be  found  m  the  growth  of  the 
third  year.     The  enumeration  for  the  seventh  year  is  incomplete. 
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because  the  stem  was  dead  along  the  radius  of  stem  choeen  for  the 
computation  of  the  tracheids. 

The  mycelium  in  the  cortex  is  well  marked.  The  hyphie  grow 
both  into  and  through  the  cortical  cetle,  and  are  found  in  the  larger 
aud  smaller  intercellular  spaces.  Their  direction  of  growth  is  less 
definite  than  in  the  wood,  and  they,  therefore,  form  a  complex  of 
twisted  and  curved  hyphse  which  run  apparently  throi^h  the  medio- 
cortex  in  an  indefinite  manner.  The  rounded  ealargements  of  the 
hyphal  celU  above  mentioned  are  also  found. 

Pathological  Conditions  of  Steu  Induced  bv  the  Myce- 
lium OF  G.  Ellibii. 
The  pathological  condition  of  the  stem  of  white  cedar  induced 
by  the  parasite  are  very  different  from  those  produced  by  the 
mycelium  of  Q.  biaeptaiwn.  It  may  be  stated  at  the  outset  that 
the  diseased  conditions  are  much  more  severe  when  the  mycelium 
of  0.  Elli»ii  is  the  pathological  agent,  although  the  swellings 
never  become  so  laige  aud  globose  as  those  formed  by  the  stimu- 
lating influence  of  the  mycelium  of  Q.  bUeptaium.  The  witches' 
broom-like  character  of  the  malformations  caused  by  Q.  EllUii 
have  already  been  described  (figs.  6,  8).  Observations  in  the  field, 
after  part  of  this  paper  had  been  written,  reveal  some  characteristic 
features  of  the  disease  not  mentioned  then.  The  disease,  except  in 
young  trees,  seems  if  it  attacks  older  trees,  to  be  confined  to  the  short 
lateral  branches  of  the  trees,  as  they  form  a  pure  growth  in  the 
cedar  swampe  of  New  Jersey.  Sometimes  all  of  the  larger  branches 
from  the  lower  part  of  a  tree  to  the  top  will  be  fasciated.      The 
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lar  wedge-shaped  masses  of  a  rich  brown  color,  consisting  of  the 
broken-down  cells,  a  mass  of  hyphsB  and  a  yellowish-brown  matrix 
formed  as  a  waste  product  by  the  host  cells  that  are  attacked  by 
the  fungal  parasite.  These  masses  of  dead  tissue  proceed  radiately 
outward.  Their  inner  side  is  more  or  leas  evenly  rounded  and 
conforms  to  the  general  concentric  arrangement  of  the  annual 
rings  (fig.  31).  Their  outer  edge  is  more  or  less  irregular,  as  the 
disease  progresses  by  proceeding  outward  along  the  wedges  of  wood 
between  the  medullary  rays  (fig.  31).  These  diseased  areas  may 
become  more  or  less  confluent  as  the  pathological  tissue  increases  in 
amount  by  the  spread  of  tlie  fungus  antagonistic  to  the  host  (fig. 
31).  Where  these  wedge-shaped  brown  areas  touch  the  cortex  the 
cortical  cells  become  involved,  assuming  a  darker,  richer  brown  color 
wilh  the  death  of  the  cells  attacked.  As  these  brown  patches 
increase  in  size,  the  hyphse  which  have  grown  out  into  them  keep 
pace  with  the  dissolution  of  the  healthy  tissues,  until,  as  before 
mentioned,  they  form  a  complex  of  considerable  extent. 

The  breaking  down  of  the  tracheids  begins  much  in  the  same 
manner  as  in  the  disease  of  the  white  cedar  induced  by  6.  biaep- 
tatum,  but  the  final  result  is  different.  The  same  springing  loose 
of  a  part  of  the  lignified  cell  wall  is  observable  (fig.  32).  When 
two  adjacent  tracheids  have  been  thus  affected,  the  middle  lamella 
is  dissolved  away  and  a  cavitv,  two  tracheids  in  diameter,  is 
formed.  If  three  or  four  adjoining  tracheids  are  involved,  the 
space  becomes  larger  (fig.  83).  These  spaces  are  filled  with  a 
brown  residual  material,  and  by  the  confluence  of  a  number  of 
smaller  brown  diseased  areas  the  wedged-shaped  diseased  spots  are 
formed,  which  later  become  fissured  by  the  appearance  of  crack-like 
intercellular  spaces.  In  older  stems,  the  appearance  of  the  diseased 
brown  areiis  and  the  increase  in  width  of  the  annual  wood-rings 
seem  to  be  correlated.  The  fifth  and  sixth  annual  rings  in  a  stem 
eleven  years  old  seem  to  be  most  involved,  and  here,  with  the  excep- 
tion of  one  small  unaffected  patch  of  tissue,  the  brown  tissue  forms 
a  continuous  hand  of  variable  thickness  and  pathological  appear- 
ance about  the  stem.  The  spring  wood  of  the  sixth  year  here 
seems  to  l>e  most  involved.  From  this  ring  arms  of  diseased  wood 
radiate  out  tlirou<;h  the  seventh,  eighth,  ninth,  and  on  one  side  of 
the  stem  t<j  the  cortex  through  the  eleventh  and  last  annual  ring  of 
wood.     An  enumeration  of  the  number  of  tracheids  in  a  radial  row 
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from  the  fifth  outward  is  presented  io  tabular  form,  as  shoving  the 
variation  and  increase  in  size  of  the  several  annual  rings  of  wood 
in  the  abnormally  developed  tissues  of  the  stem.  The  variation  in 
the  size,  shape  and  onlor  of  the  tracheids  is  a  peculiarity  of  the 
tnelve-year-old  stem  studied.  These  variations  are  most  marked 
in  the  fourth  and  the  eighth  annual  rings.  The  tracheids  of  the 
fourth  annual  ring  of  wood  are  thicker  tbau  the  normal,  and  of  a 
decided  yellow  color.  Those  of  the  eighth  annual  ring  are  decid- 
edly variable  in  shape.  Some  of  Ihe  tracheids  are  circular  in  cross 
section,  others  are  elliptical,  while  others  are  rectangular  and  more 
or  less  irregular.  This  departure  from  the  normal  struclure  of  the 
tracheids  is  directly  traceable,  the  writer  believes,  to  the  stimulation 
produced  by  the  presence  of  the  fungus  in  the  tissues  of  the  host 
plant. 

Table  VI. 
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branches,  if  early  infected,  are  more  badly  diseased,  as  evidenced  by 
the  larger  size  and  confluent  condition  of  the  dead  tissues,  than  the 
heavier  branches,  if  infection  takes  place  after  the  branch  has  reached 
considerable  size.  The  writer  has  no  evidence  that  the  disease 
spreads  down  into  the  wood  of  the  older  portion  of  the  branch 
from  the  smaller  branches  by  the  Inngitudinai  growth  of  the 
hyphse,  although  it  is  within  the  range  of  probability  that  this 
downward  growth  does  take  place. 

Concluding  Remarks. 

That  the  metabolic  activities  of  the  cells  invaded  by  the  mycelia 
of  the  two  parasites  above  described  are  changed  from  the  normal 
condition  is  proved  by  the  accumulation  of  material  in  the  trach- 
eids  and  medullary  ray  cells  influenced  by  the  presence  of  the 
fungi.  The  nature  of  these  accumulated  substances  has  already 
been  discussed.  Not  only  are  the  metabolic  activities  of  the  host 
cells  altered,  but  the  cambium  in  which  the  mycelia  lives  is  stimu- 
lated to  increased  divisional  activity,  and  this  stimulation  may  exert 
itself  to  some  distance.  Townsend'^  has  shown  that  **  the  influence 
of  an  irritation,  due  to  cutting  or  other  injury,  is  capable  of  acting 
through  a  distance  of  several  hundred  millimeters.'*  It  would 
seem,  therefore,  that  plants  that  are  victims  to  parasitic  fungi  may 
possibly  be  influenced  as  if  they  were  wounded.  How  this 
increased  activity  of  the  host  cells  expresses  itself  in  the  increase 
in  the  amount  of  wood  and  bast  has  already  been  discussed.  It 
apijcars  that  the  fungi  jjerennate  in  the  wood  of  the  canker,  form- 
ing there  a  loose  open  reticulum,  much  like  a  coarse  fish-net,  and 
that  they  caase  an  alteration  in  the  actixnties  of  the  cells,  obtaining 
for  themselves  therebv  a  sufficient  amount  of  food  for  continued 
slow  growth.  The  hyphae  wliicli  are  instrumental  in  the  formation 
of  the  swellings  clearly  reside  in  the  wood  cambium  and  adjacent 
soft  bast  cells,  being  able  to  draw  ui)on  the  supplies  of  that  part  of 
the  mycelium  which  has  lived  longest  in  the  stem.  It  appears 
then  that  the  mycelium  of  the  wood  was  once  as  active  as  the 
mycelium  of  the  cambium,  and  that  as  the  permanent  tracheids  and 
medullary  ray  cells  were  formed  the  walls  of  the  hyphce  increased 


^'^TowNsEND,    The   Correlation   of  Growth  Under  ihe  Influence  of 
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correspondingly  in  thickneaa,  and  niBintaiued  for  eome  time  a  bIow 
growth  through  the  wood  and  medullary  ray  cells. 

We  have  these  changes  in  the  structure  and  nietaboliBm  of  the 
cells  of  white  cedar  paralleled  by  examples  recorded  by  other 
bolanisls.  Halsted"  states  thai  ' '  one  of  the  most  striking  inalancea 
of  starch  localizalion  is  found  in  the  leaves  of  ordinary  com  ihat 
are  infested  with  the  smut  (Uditago  maydia  D.C. )■  Fiecea  of 
leaves  that  were  more  or  less  distorted  by  nodules  and  projeclioos  of 
the  smut-bearing  tissue  ....  were  placed  iu  the  iodine,  when 
the  blue  color  began  almost  immediaiely  lo  appear  in  the  swollen 
tissue."  Again:  "  An  interesting  study  in  this  direction  was 
made  of  the  cedar  galls  of  Ogmnosporangium  macrojnu  Lk.,  where 
the  starch  is  packed  away  in  the  enlarged  host  cells  to  their  utmoet 
capacity,  and  thin  sections  through  the  centres  of  the  large  galls 
display  a  neat  fan-shaped  appearance  after  they  had  been  in  iodine 
for  a  few  minutes.  The  ordinary  wood  of  the  gall-bearing  twigs 
show  with  the  same  treatment  only  a  small  amount  of  starch." 
Other  cases  of  this  influence  of  parasite  upon  host  might  be  cited, 
but  the  illustrations  mentioned  above  sufficiently  show  that  in  most 
instances  the  eSect  is  a  marked  one,  not  only  altering  Ihe  chemical 
nature  of  the  cell  contents,  but  also  the  activity  of  the  process  of 
cell  division  with  the  formation  of  additional  tissue  elements. 

Tabular    Comparison    of    the    Several    Species    of    the 
Genus  Gymnosporanoium. 


In  the  table  on  pages  498-5U1  an  attempt  is  made  to  present  the 
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3.  Only  two  species  of  fungi,  viz.,  Gymnosporangium  biaep- 
tcUum  Ellis  and  O.  Ellisii  Berk.,  may  be  considered  as  serious 
parasites. 

4.  Historically  these  two  funguses  have  been  studied  largely 
from  a  morphologic  standpoint,  and  not  from  a  physiologic  or  his- 
tologic point  oi  view. 

5.  Womle  and  Tubeuf  give  the  most  satisfactory  accounts  of 
the  several  known  species  of  Oymnosparangium  and  the  diseases 
produced  by  them. 

6.  The  two  diseases  are  prevalent  in  the  cedar  swamps  of  New 
Jersey,  where  Cupreaam  thyoides  makes  an  almost  pure  stand  of 
timber. 

7.  Sections  of  the  swellings  caused  by  the  fungi  were  made  by 
means  of  a  hand -plane  and  stained  with  aniline-green,  Bismarck- 
brown,  and  a  double  stain  consisting  of  methyl -green  and  acid- 
fuchsin. 

8.  The  swellings  produced  by  Oymnosporangium  biseptatum  are 
usually  nodose,  increasing  year  by  year,  until  they  may  be  brain - 
like  in  appearance  and  six  to  eight  inches  in  diameter. 

9.  Those  produced  by  G,  EUisii  are  never  so  thick,  but  the 
branches  involved  radiate  out  in  a  fan -like  manner,  assuming  the 
character  and  appearance  of  witches'  brooms. 

10.  The  normal  stem  structure  is  described  as  a  means  of  throw- 
ing light  u|>on  the  abnormal  structures  produced  by  the  fungi. 

11.  The  stem  structure  in  general  is  that  common  to  other  coni- 
fers, but  the  resin  canals  are  confined  to  the  bast  and  cortex. 

12.  The  number  of  tracheids  produced  normally  in  a  radial  line 
are  set  forth  in  tabular  form,  as  an  expression  of  the  variation  in 
size  of  the  several  annual  rin^. 

13.  The  environmental  conditions  are  shown  to  have  considerable 
influence  in  determining  the  spread  of  the  diseases. 

14.  Sphagnum  bogs  are  cold  because  the  winter  cold  persists  well 
on  into  the  summer. 

lo.  This  |)ersistence  of  the  winter  cold  retards  the  development 
of  the  tree  each  vear  until  summer  is  well  advanced,  and  this 
retardation,  it  is  thought,  is  reflected  in  the  uniformity  in  size  of 
the  tracheids,  there  being  little  \vel]-marke<l  autumn  wood. 
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16.  The  retardation  of  f^rowth,  with  the  per^stence  of  the  win- 
ter's cold  in  the  b<^,  also  exerts  an  appreciable  influence  on  the 
growth  of  the  parasitic  fungi,  whicb  cause  the  canker-like  swellings 
on  the  white  cedar. 

17.  It  ia  a^umed  that  the  perennial  habit  and  slow  growth  of 
the  mycelia  are  direct  expressions  of  the  inhibitory  effect  of  the 
cold  environment. 

18.  In  considering  the  pathological  transformations,  a  compari- 
son is  instituted  with  the  disease  produced  by  Dim/Kspha  rainaria 
in  Abies  balsamea. 

19.  By  means  of  a  table  it  is  ehown  that  the  number  of  tracheida 
in  a  Bwelling  produced  by  one  of  the  fungi  is  vastly  greater  than  in 
a  normal  stem  of  the  same  age. 

20.  The  increased  acdvity  of  the  phellogen  is  also  a  marked 
feature  of  the  disease  due  to  Oymnosporangium  biseplalum. 

21.  Several  additional  well-marked  layers  of  cork  are  laid  down 
as  a  result  of  this  activity  of  the  cork  cambium. 

22.  As  the  disease  progresses  there  oork  layers  begin  to  slough 
oft. 

23.  The  formation  of  the  excrescences  through  the  death  of  the 
cambium  in  part,  and  the  attempt  made  on  the  part  of  the  host  to 
repair  the  damage  are  minutely  described. 

24.  Pathological  changes  in  the  wood  due  to  0,  bUeptatum  result 
in  the  plugging  of  the  tracJieids  and  the  final  cranking  of  the  sap- 
wood  when  the  parasitic  attack  has  been  long  maintained. 

25.  The  number  of  plu^^ed ' tracheids  is  shown  by  an  enumera- 
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29.  The  hyphfie  iq  growing  from  tracheid  to  tracheid  take  advan- 
tage of  the  bordered  pits,  the  middle  lamella  of  which  disappears 
by  ferment  action. 

30.  The  relation  of  the  hyphse  to  the  hoct  cells  is  carefully 
described. 

31.  The  mycelium  of  G,  Ellisii  is  more  copious  than  that  of 
O.  biseptatum.     It  also  grows  through  the  cortex,  bast  and  wood. 

32.  The  hyphae  of  this  fungus  are  characterized  by  the  ventri- 
cose  swellings  produced,  and  by  the  fact  that  they  grow  into  the 
intercellular  spaces  of  the  brown  patches  of  diseased  tissue  formed 
in  the  wood. 

33.  The  hyphffi  of  O,  Ellidi  grow  through  the  lumen  of  the 
tracheids  and  from  tracheid  to  tracheid  by  means  of  the  bordered 
pits,  much  as  in  the  other  fungus  described. 

34.  The  distribution  of  the  tracheids  containing  hyphse  is  pre- 
sented in  tabular  form. 

35.  The  pathological  conditions  induced  by  O.  EUieii  are  more 
severe  at  first  than  those  caused  by  O.  bis^taium, 

36.  Patches  of  diseased  tissue  are  found,  in  the  stems  of  white 
cedar  as  brown  spots  of  a  wedge  shape.  These  brown  areas  become 
more  or  less  confluent  until  they  may  involve  the  circumference  of 
the  stem.     Inio  these  brown  patches  the  hyphae  grow. 

37.  An  enumeration  of  the  tracheids  in  the  diseased  branches  is 
also  pre>ented  in  tabular  form,  as  a  means  of  comparing  the  size  of 
normal  and  diseased  stems. 

38.  The  belief  is  expressed,  in  conclusion,  that  the  fungi  cause 
marked  metabolic  changes  in  the  stem,  accompanied  by  the  accumu- 
lation of  resins  and  other  substances,  products  of  increased  cell 
activity. 

39.  A  tabular  comparison  of  the  several  species  of  the  genus 
Ghpnnogporangium  is  presented  to  show  the  relationship  of  the 
fungi  studied  to  other  species  of  wide  distribution. 

40.  The  bibliography  details  the  papers  consulted  in  the  prepora- 
tion  of  this  paper  by  the  writer. 
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EXPLANATION  OP  PLATES  XXII  AND  XXIIL 

Figs.  1,  2,  3,  4,  5. — Abnormal  swellings  on  the  white  cedar  (Ouprenui 
thyotdes)  caused  by  mycelium  of  flingus,  Oymnoaporangium  biseptatum. 

Fig.  6.— Larger  gnarled,  diseased  condition  of  the  branches  of  white 
cedar  produced  by  O,  Ellisii, 

Fig.  7. — Small  swelling  on  twig  of  white  cedar  produced  by  the 
mycelium  of  O.  biseptatum. 

Fig.  8. — Straight  witches*  broom  produced  by  the  perennial  mycelium 
of  a  fungus,  Oymnosporangium  Ellisii, 

Fig.  9. — Normal  tracheids  of  white  cedar  in  transverse  section. 

Fig.  10. — Cambium  and  adjacent  cells  from  a  normal  stem. 

Fig.  11. — Normal  resin  canal  from  bark  of  white  cedar,  showing  resin. 

Fig.  12. — Medullary  ray  cells  and  tracheids  from  a  small  abnormal 
swelling,  such  as  the  photograph  depicted  in  fig.  7. 

Fig.  13. — Diseased  wood  and  excrescence  on  a  young  stem  of  white 
cedar. 

Fig.  14. — Same  section  viewed  entire.  The  depressed  areas  represent 
spots  where  the  cambium  has  been  killed. 

Fig.  15. — Medullary  ray  cell  from  a  longitudinal  section,  showing 
appeamnce  of  brown  contents. 

Fig.  16. — Tracheids  filled  with  material  under  the  stimulation  of  the 
mycelium  of  G.  biseptatum. 

Fig.  17. — Tracheids  situated  between  two  medullary  ray  cells,  show- 
ing those  plugged  with  fdng^s  gamboge. 

Fig.  18. — Cambial  cells  and  outer  wood  tracheids,  showing  the 
presence  of  hyphs  in  cross-section. 

Fig.  19. — The  same  much  enlarged. 

Fig.  22. — Tracheids  and  medullary^  ray  cells  from  the  wood  of  white 
cedar,  showing  the  course  of  the  horizontal  and  longitudinal  hyphsd. 

Fig.  23. — Medullary  ray  cells,  illustrating  the  manner  in  which  a 
hypha  penetrates  the  cell  wall. 
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is  showD.  The  hyphra  in  Bevoral  places  are  seen  to  grow  througti  the 
l>ordered  pits. 

Fig.  34a, — Course  of  a  tiypha  which  grows  through  the  hordered  pits. 
Notice  that  the  hyphn  become  lens-ehaped  In  the  cavity  of  the  bordered 
pit.     Q.  SUitii. 

Fig,  25. — Hypha  enlarged,  showing  the  nodose  or  ventricose  enlarge- 
ment of  the  faogal  cells.     0.  SOitii. 

Fig.  36.— Detalla  of  hfpha  of  0.  EUiHi. 

Fig.  ST.— The  same  Tram  the  wood. 

Fig.  88. — Bent  and  twisted  hyplm  growing  in  the  brown  areas  of 
hroken-dowD  tissne,  as  shown  also  in  flg-  29. 

Fig,  39. — Spores  (several  fbrma)  of  Oymnoiporangivm  bUepUtlum 
(after  TubenO. 

Fig.  80.— ^ores  (nnl-  and  maltlcellnlar)  of  0.  Bllitii  (afler  Tnbenf ). 

FIk.  81. — Transverse  section  of  diseased  white  cedar  Btem,  showing 
the  oiBeased  brown  areas  in  the  wood  which  hare  become  more  or  less 
confluent. 

Fig.  BS. — Tracheids  fVom  diseased  wood  of  white  cedar,  showing  the 
spmng  llgnlSed  cell  wall. 

Fig.  88. — Commencement  of  hrown  wedge-shsped  areas  of  diseased 
diaae.    Notice  the  abnormal  site  of  the  cells  filled  with  grannlar  matter. 
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June  3. 
Mr.  Arthur  Erwin  Brown,  Vioe-Preudent,  in  the  Chair. 

Twelve  persons  present. 

The  death  of  George  S.  Sehively,  M.D.,  a  member,  Sept.  28, 
1901,  was  announced. 

Phylogeny  of  the  Species  of  Fulgur  with  Remarks  on  an  Abnor- 
mal Form  of  Fulgur  eanalieulatum^  and  Sexual  Dimorphism  in 
Fulgur  eariea,  — Mr,  Burnett  Smith  commimicated  some  prelim- 
inary results  of  a  phylogenetic  study  of  the  genus  Fulgur.  The 
ornamentation  on  the  whorls  shows  that  changes  occur  in  going  from 
the  protoconch  to  the  adult  whorl.  In  FtUgur  the  changes  in  orna- 
mentation agree  in  general  with  those  observed  by  the  Countess 
von  Linden'  in  dealing  with  marine  gastropods  in  general.  As  in 
most  gastropods  where  the  early  whorls  can  be  studied,  transverse 
ridges  occur  first,  except  in  certain  forms  where  acceleration  has 
taken  place.  These  are  followed  by  a  spiral  row  of  nodes  or  spines, 
which  in  old  age  are  apt  to  degenerate  into  a  shoulder  keel.  Modi- 
fications of  these  stages  may  occur,  but  they  can  usually  be  detected. 
In  the  Miocene  a  tendency  developed  which  resulted  in  the  canal- 
iculate division  of  Fulgur,  This  division  is  probably  an  offshoot 
from  the  primitive  non-canaliculate  stock,  of  which  F,  eariea  is  the 
modem  representative.  On  the  following  page  is  a  rough  scheme 
showing  the  probable  ancestry  of  the  different  races. 

The  pyrum  group  seems  to  have  sprung  from  a  Fulgur  eanalieu- 
latum  precursor  which  had  transverse  ridges  on  the  whorl  following 
the  protoconch.  In  fact  there  is  a  Pliocene  shell  in  the  Academv's 
collection  which  tends  toward  fulfilling  the  requirements  of  tLis 
precursor.  In  all  the  young  sliells  of  the  recent  F,  eanalieulatum 
which  I  have  examined,  nodes  occur  on  the  whorl  next  to  the  pro- 
toconch and  the  transverse  ridges  are  absent.  This  is  probably  a 
case  of  acceleration.  In  the  non-canaliculate  Fulgurs  the  recent 
F.  eariea  shows  well  all  the  stages  of  ornamentation,  from  whorls 
with  transverse  ridges  to  whorls  in  which  the  spines  degenerate  into 
a  shoulder  keel.  In  the  Caloosahatchie  Pliocene  both  canaliculate 
and  non-canaliculate  divisions  gave  rise  to  smooth,  bulbous  var- 

» Zeit.  msB.  ZooU  LXI,  pp.  »61-817. 
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ietiee.     Mr.  Joeeph  Willcox'  eeeiue  to  coa»der  that  the  bulbous  F, 
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the  ornameDtalion  it  is  more  likely  that  J^.  contrarium  was  derived 
from  a  precursor  of  J^.  pervermm,  of  which  the  modern  spinose  form 
of  that  species  is  the  living  representative.  F.  eorUrarium  would, 
according  to  the  speaker's  judgment,  be  a  side  branch,  and  not  in 
the  direct  line  of  ancestry.  Some  sinistral  Miocene  Fulgurs,  after 
losing  the  primitive  ornamentation,  develop  spines  again  on  the 
rounded  adult  whorl,  producing  a  form  much  like  the  modem  typi- 
cal F,  perversum,  A  tendency  similar  to  this  has  been  noted  in 
Miocene  dextral  shells  of  the  non -canaliculate  division  F.  maximum. 

The  abnormal  specimen  of  Fulgur  canaliculatum  exhibited  was 
found  on  the  beach  at  Longport,  New  Jersey,  on  March  18,  1902, 
after  a  storm.  Some  accident  occurriner  when  the  shell  was  young 
has  caused  it  to  grow  so  that  the  shoulder  angle,  so  characteristic 
of  the  species,  has  disappeared,  and  we  get  a  shell  with  a  rounded 
whorl  much  like  Fulgur  pyrum  in  appearance.  The  break  in  the 
shoulder  occurred  on  a  whorl  which  possessed  the  nodes  character- 
istic of  the  earlier  whorls  of  F,  canaliculatum.  After  the  break 
there  is  apparently  an  attempt  to  reproduce  these  nodes  on  the 
rounded  surface  of  the  whorl.  The  faint  spiral  ridge  which  occurs 
well  over  to  the  left  on  the  last  whorl  has  evidently  been  caused  by 
another  accident.  On  examining  the  soft  parts  of  this  specimen  it 
appears  to  be  identical  with  the  normal  male  specimens,  except  that 
the  shoulder  angle  is  not  present  on  the  mantle. 

On  examining  a  normal  male  Fulgur  canaliculatum ,  it  will  be 
seen  that  the  backward  folded  penis  lies  directly  under  the  shoulder 
angle.  In  the  abnormal  specimen  the  penis,  as  well  as  the  other 
organs  of  the  mantle  cavity,  all  seem  to  be  intact.  The  absence  of 
the  shoulder  angle  does  not  seem  to  be  connected  in  any  way  with 
the  underlying  reproductive  organ.  It  is  interesting  to  note  that 
the  shoulder  angle  occurs  equally  well  developed  in  the  female  of 
F.  canaliculatum^  though  in  this  case  it  corresponds  with  no  under- 
lining organ.  No  |>eculiarity  in  the  mantle  edge  or  ether  soft  parts 
of  this  abnormal  specimen,  accounting  for  the  change  in  shell  form 
and  ornamentation  which  has  occurred,  had  been  discovered. 

During  the  past  winter,  while  searching  for  the  young  shells  of 
our  recent  New  Jersey  Fulgurs,  a  series  of  F.  earica  was  obtained 
which  seems  to  exhibit  sexual  dimorphism.  The  adult  males  are  all 
smaller  than  the  adult  females.  Both  males  and  females  have  about 
6^7  whorls,  and  show  the  adult  characters  of  the  swelling  on  the 
branchial  siphon  and  the  degeneracy  of  the  spines  on  the  last 
whorl. 

Accounting  for  the  Depth  of  the  Wyoming  Buried  Valley. — Mr. 
Benjamin  Smith  Lyman  spoke  on  certain  geological  features  of 
the  Wyoming  valley  in  Pennsylvania.  It  has  long  been  matter  for 
speculation  and  serious  practical  inquiry  how  the  ancient  Susque- 
hanna valley,   buried  under  glacial  rubbish  near  Wyoming  and 
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Wilkee-Barre,  oould  be  at  least  110  feet  deeper  Uum  the  appareDtly 
lowest  poeaible  outlet  of  the  s&uie  valley  near  Bloomsburg,  and 
ninety  feet  deeper  than  the  one  near  Sunbury,  as  pointed  out  by 
Stale  Geologist  Lesley  in  the  Pennsylvania  State  Geological  Report 
0  7.  1883,  p.  XV,  and  by  Aeastant  Geologist  Prof.  I.  C.  White, 
at  p.  26.  lAler,  in  the  Summary  Final  Report,  Vol.  Ill,  Pt.  I, 
1895,  p.  2019,  AfiBislant  Geolo^l  A.  D.  W.  Smith  gives  a  still 
greater  depth  recently  found  in  the  buried  valley,  at  two  miles 
below  Wilkes-Barre,  namely,  220  feet  below  the  present  Blooms- 
burg  outlet,  and  200  feet  below  the  Sunbury  one.  The  complete 
understanding  of  the  buried  valley  in  question  is  of  the  weightiest 
practical  importance  to  the  operators  of  the  Wyoming  anthracite 
basin ;  for  tlie  driving  of  ooal  mines  unexpectedly  into  the  glacial 
rubbish  full  of  water  has  repeatedly  caused  loss  of  life  and  prop- 
erty, sometimes  on  a  lai^  scale.  The  consequent  ooDsciousncss  of 
danger  and  uncertainty  about  its  conditions  exact  great  caution ; 
and,  perhaps,  the  guarding  against  unknown  possibilities  may  occa- 
sion great  losses  that  might  to  some  extent  be  avoided  if  only  the 
circumstances  could  be  belter  understood.  Several  theories  have, 
therefore,  been  devised  in  explanation  of  the  observed  facts;  but 
none  have  proved  to  be  at  all  satisfactory.  It  has,  for  example, 
been  suggested  that  the  glacier  itself,  before  retreating  and  leaving 
the  rubbish,  may  have  scooped  out  the  valley  to  that  depth.  But 
Leeley  and  others  have  repeatedly  pointed  out  bow  insignificant  is 
and  must  be  the  endive  action  of  glaciers;  and,  furthermore,  it 
appears  highly  improbable  that  a  glacier  could  not  only  scoop  out 
a  deep  valley,  but  carry  the  vast  amount  of  eroded  material  over 
the  lip  of  the  basin.  In  this  case,  too,  that  lip,  near  Bloomsburg, 
is  about  twenty  miles  beyond  the  nearest  point  ever  reached  by  the 
glacier.  In  1883,  Lesley,  in  the  passage  just  cited,  was  momenta- 
rily persuaded  that  there  was  no  escape  from    admitting  that  the 

n-ii'    !■  ■■!  !.     -ijiipijshed  by  "  suh-ln'  ■.■.r-ix^uenih 

TL'i'd  with  angular  dt;  liMitig  deep 
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holes,  by  rapid  currents  of  water  carrying  the  materials  com- 
minuted by  means  of  swiftly  whirling  pebbhs  quite  beyond  the 
limits  of  such  enormously  large  hollows.  The  immensity  of  the 
currents  required  for  such  tremendous  action  is  wholly  inadmissible. 
It  is  hardly  necessary  to  discuss  the  extravagant  idea  that  the 
waters  of  the  now  buried  valley  escaped  to  the  sea  through  some 
originally  deep  subterranean  crevice  or  channel,  now  hidden  farther 
than  ever  out  of  sight  by  the  glacial  accumulations.  The  idea  has 
been  resorted  to  merely  from  the  absence  of  any  other  thoroughly 
plausible  explanation,  in  view  of  the  evident  impossibility  of 
hollowing  out  a  valley  and  carrying  off  the  excavated  material 
over  a  distant  border  two  hundred  feet  higher  than  the  bottom. 
What  seems,  however,  to  bean  extremely  simple,  natural  and  prob- 
able solution  of  the  problem  has  hitherto  been  apparently  alto- 
gether overlooked.  The  crumpling  of  the  rock  beds  into  folds  by 
the  contraction  of  the  earth's  crust  in  cooling  must  necessarily 
have  been  not  a  mere  momentary  movement,  but  in  general  an 
extremely  slow  one,  continuing  for  many  ages,  perhaps,  to  be  sure, 
intermittently,  and  may  probably  still  be  going  on,  even  in  some 
very  ancient  basins.  A  comparatively  trivial  amount  of  such 
action  in  the  couple  of  hundred  thousand  years  since  glacial  times 
would  be  ample  to  effect  the  observed  results.  For,  if  the  Wyo- 
ming basin  had  thereby  been  depressed  by  only  the  wholly  insig- 
nificant average  amount  of  half  a  foot  in  a  thousand  years,  and 
the  rock  saddles,  or  anticlinals,  near  Bloomsburg  and  Sunbury 
elevated  at  the  same  rate,  the  whole  observed  result  would  by  this 
time  be  accomplished,  and  the  old  glacial  valley  would  be  found, 
as  it  is,  a  couple  of  hundred  feet  lower  than  those  lowest  present 
outlets.  A  liberal  allowance,  too,  can  easily  be  made  for  the 
degree  to  which  those  outlets  have  been  eroded  since  the  glacial 
action,  and  for  the  fact  \hat  they  are  not  at  the  very  summit  of  the 
anticlinals.  Yet  the  movement  would  be  a  trifling  one.  In  fact, 
the  observed  phenomena  appear  to  be  simply  corroboration  of  what 
might  with  the  utmost  reason  have  been  expected  to  occur ;  and  the 
explanation  is  not  by  any  means  an  arbitrary  supposition  of 
regional  elevation  or  depression,  conveniently  imagined  in  order  to 
suit  facts  apparently  difficult  to  elucidate. 


June  10. 
Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Ten  persons  present. 

Prof.  Robert  Collett,  of  the  University  of  Christiania,  was  dele- 
gated to  represent  the  Academy  at  the  meeting  commemoratiiig  the 
services  of  Niels  Henrik  Abel  to  mathematical  science. 
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June  17. 
Mr.  Benjamin  Smith  Lthak  in  the  Cbtiir. 
Seven  peiwns  present. 

June  2i. 

Mr.  Abthub  Ebwin  Bbowh,  Vice-President,  in  the  Chair. 

Six  persons  present. 

Mr.  Alexander  MacElwee  and  Mr.  John  Vinton  Dahigren  were 
elected  membra?. 


July  1. 
Mr.  Abthub  Ebwin  Brown,  Vice-President,  in  the  Chair. 
Seven  persons  present. 


July  8. 
Mr.  Charles  Mobbib  in  the  Chair. 

s  present. 


M.  D.,  aiid  f^anmel  K.'A'iihiirst. 
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this  year,  in  Indian  Territory,  Texas,  New  Mexico  and  Arizona. 
In  the  Huachuca  mountains,  Conservatory  canon,  Ariz.,  living 
specimens  of  Helix  levettei  of  Bland  were  taken.  They  have  been 
dissected  by  Mr.  Vanatta,  and  prove  to  belong  to  the  genus  Aah- 
munella,  having  the  genitalia  characteristic  of  that  group.  The 
following  species  were  also  taken  in  Arizona : 

Sonorella  rovoelli  (Newc. ).     Patagonia  mountains  and  8anford. 

Sonorella  granuUUissima  Pils.  Spring  canon.  Ft.  Huachuca, 
Huachuca  mountains. 

Pyramidula  dricdella  (Anth.).     Huachuca  mountains. 

Vitrea  indentata  (Say).  Conservatory  canon,  Huachuca  moun- 
tains and  Patagonia  mountains. 

*  *  Pyramidula  ' '  sirigosa  huaehueana  n.  subsp.  Conservatory 
canon,  Huachuca  mountains.  Shell  with  the  general  contour  of 
typical  strigosa,  livid,  fleshy -corneous,  mottled  with  white,  which 
may  predominate  beneath;  a  narrow  brown  or  purple-brown  belt 
revolves  a  short  distance  below  the  subangular  periphery.  Nepi- 
onic  whorls  spirally  striated.  Umbilicus  broadly  open.  Alt.  10, 
diam.  21 J  mm.,  width  of  umbilicus  7  mm. 

Four  or  five  shells  out  of  about  twenty -five  collected  are  nearly 
uniform  corneous  brown.  The  specimens  were  received  alive,  and 
it  appeared  at  once  that  the  species  is  no  Pyramidula,  but  a  mem- 
ber of  the  Helicidae.  The  P.  strigom  aeries  of  Helices  constitutes 
a  new  genus  of  Helicidce,  having  no  affinity  to  the  Patuloid  snails, 
but  apparently  is  a  much  modified  member  of  the  Belogona  Eua- 
denia.  The  Eastern  P.  solitaria  (Say),  with  its  northwestern  dark 
race,  is  a  true  Pyramidula,  in  spite  of  its  resemblance  to  some  of 
the  strigosa  group. 

In  El  Paso  county,  Tex.,  Mr.  Ferriss  found  Bulimulus  dealbaius 
pasonls  Pils.  and  Holospira  roemeri  (Pfr. ),  and  at  Colorado  City, 
Mitchell  county,  Tex.,  were  found  Polygyra  tezasiana  (Moric. ), 
Pohjgyra  texasejisis  Pils.  and  Suceinea  luteola  Gld. 

A  new  form  of  Polygyra,  intermediate  between  P.  indianorum 
Pils.  and   P.   roemeri  (Pfr. ),  was  taken  in  the  Indian  Territory  : 

Polygyra  indianorum  lioderma.  Shell  similar  in  contour  to 
P.  roemeri,  but  always  imperforate,  with  no  parietal  tooth,  the 
lip  narrow,  more  reflexed  and  less  thickened  within,  the  surface 
more  distinctly  finely  striate,  and  with  only  faint  traces  of  spiral 
lines.  It  resembles  P.  indianorum  in  the  structure  of  the  lip,  but 
lioderma  is  smaller,  less  glossy,  not  so  regularly  striate,  and  the 
umbilical  region  is  less  sunken.  P.  divesta  is  a  much  more  coarsely 
and  strongly  striate  shell.  Alt.  18,  diam.  9  mm. ;  whorls  4^. 
Alt.  17.3,  diam.  8.7  mm.;  whorls  4^. 

Red  Fork,  Creek  country,  Indian  Territory.  Types  No.  83,281, 
A.  N.  S.  P.,  collected  by  Mr.  James  H.  Ferriss,  1902. 

The  largest  shell  of  the  series  taken  by  Mr.  Ferriss  measures 
18^  mm.  diam.,  and  the  smallest  16  mm.     There  is  thus  but  little 
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variatloD  in  size  &t  the  type  locality,  which  is  6irther  north  than 
P.  roaneri  has  been  found.  The  average  diameter  of  fourteen  adult 
flhells  is  17.2  mm. 


July  22. 
Mr.  Arthub  Erwtn  Brown,  Vice-PreeideDl,  in  the  Chair. 
Six  permns  preseat. 


AuQDsr  19. 

Mr.  Arthdr  Erwin  Brown,  Vice-President,  in  the  Chair. 

Seveo  persons  present. 

Papers  under  the  foiloving  titles  were  presented  for  publication : 
"  On  Some  Living  and  Fossil  Snails  of  the  Genus  Physa  found 
at  Las  Vegas,  N.  M.,"  by  Ada  Springer. 

"Additions  to   the   Japanese   Land  Snail   Fauna — VII,"   by 

ITenn  A..  Pibtiry. 

'  Etecription^  of  the  Lycwidiu  aud  Osyopiilie  of  Philudolphla 
j^'  by  Tlioniaa  H.  Montgomen,-.  Jr. 

nionema  Murbaciili,"  by  Henry  Farn- 
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OH  SOKE  LXYDTG  AND  F088IL  8NAIL8  OF  THE  0ENU8  PHT8A,  FOVND 

AT  LAB  7E0A8,  NEW  MEXICO. 

BT   ADA  SPRINQER. 

In  the  Pleistooene  beds  of  the  Arroyo  Pecos  at  Las  Vegas,  N. 
M.,  are  found  many  fluviatile  and  terrestrial  shells,  including  the 
genera  Physa,  LimncEa,  Planorbia,  Ancyltu,  jPwidtum,  Sphosrium^ 
Pyramidulaf  SucdneOf  Helioodiscus,  ZonUoideSy  Pupa,  Bifidaridy 
Pupaidea  and  Vallotda. 

None  of  the  species,  so  far  as  known,  are  extinct,  but  some 
(e.^.,  Sphoerium  magnum  Sterki  MS.)  do  not  appear  to  exist  any 
longer  in  the  vicinity ;  while  others  exhibit  varietal  characters  which 
seem  to  distinguish  them  more  or  less  from  their  living  representa- 
tives. The  genus  Physa  is  represented  in  those  beds  by  very 
numerous  individuals,  differing  considerably  in  form,  but  appar- 
ently all  pertaining  to  a  single  species.  This  species  has  been 
identified  at  the  National  Museum  as  Phym  humerosa  Gould,  and 
there  is  no  reason  to  doubt  the  identity.  The  original  description 
of  P.  humerosa,  kindly  copied  by  Mr.  C.  T.  Simpson,  is  as  follows: 

"Testa  subrhomboidea,  solidula,  polita,  albida ;  spira  acuta; 
anfrac.  5,  tabulatis ;  apertura  ^  ad  §  long,  testse  adequans,  postice 
rotundata;  labro  expanso;  columeUa  vix  plicala,  callosa,  fere 
perforata. 

**  Long  i  ad  A  poll. ;  lat.  f  poll.  Found  by  Thomas  H. 
Webb  and  by  W.  P.  Blake,  in  the  Colorado  desert  and  at  Pecos 
river. 

**  The  broadly  tabulated  whorls,  and  the  acute,  elevated  spire 
and  foldless  pillar  clearly  distinguish  this  species.  It  is  like 
P.  tabulata  Gould,  and  the  variety  figured  by  Haldeman  as  P.  an* 
eillaria  (fig.  7),  which  he  regards  as  a  monstrosity;  the  deep 
suture  and  the  simple  columella  distinguish  it  from  thai  species." 

The  species  was  first  published  in  Proc,  Bod,  Soc.   ^at.  Hist,, 

Vol.  V,  p.  126,  February,  1855.     The  National  Museum  possesses 

two   shells   from  Colorado   lake,   received  originally  from    Blake 

(Lea  Collection),  which  are  supposed  to  be  cotypes.     Mr.  Simpson 

33  * 
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baa  kintlly  made  a  drawing  of  one  of  these.  Dr.  R.  E.  C.  Stearns* 
has  figUTfid  a  number  of  epedmens  of  Pkysa  from  the  Colorado 
desert;  these  are  variously  referred  to  humerota,  mexieana,  etc. 

It  would  appear  that  the  original  humerota  was  described  from 
fossil  or  subfossil  shells,  such  as  are  common  in  the  Southwest  in 
certain  localities  ;  and  furthermore,  that  the  specimens  takra  as 
typical  represented  a  rather  extreme  vaiiation. 

In  the  series  from  the  Arroyo  Pecos  Pleistocene,  some  shells 
agree  well  with  the  original  kumeroaa,  but  these  pass  by  insensible 
gradations  into  forms  which  agree  nilh  what  has  been  regarded  at 
the  National  Museum  and  by  Dr.  8tearns  as  P.  mexieana  PhilippL 
Whether  these  latter  are  the  genuine  mexieana  may  only  be  deter- 
mined when  it  is  possible  to  study  lopolypes  with  the  soft  parts. 

It  was  also  found  that  many  shells  from  the  Arroyo  Pecoe  could 
not  be  separated  fiom'lhe  common  Phyta  still  living  at  Las  Vegas» 
though  there  were  certain  average  differences  between  the  living 
and  fossil  series.  The  living  species  has  recently  been  described  by 
Crandall '  as  Phyea  rhomboxdea.  Part  of  Crandall's  original  ma- 
terial came  from  Las  Vegas;  he  says  the  species  "  is  dislinguisheil 
by  its  robust  appearance,  deep  sutures,  constricted  aperture  and 
umbilicus,  which  will  be  found  in  a  large  part  of  them.  It  is  more 
like  P.  tolida  Philippi  than  any  other  species,"  It  has  impressed 
spiral  lines  like  P.  gyrina,  etc. 

For  purposes  of  comparison  large  numbers  of  P.  rhomboldea 
were  collected  from  a  pool  in  the  Galliiias  river  at  Las  Vegas.  The 
variation  in  this  series,  all  froni  the  same  place,  was  very  great, 
and  selected  specimens  would  readily  be  taken  fur  distinct  species. 
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as  p.  hrdi,  collected  by  Mr.  C.  H.  T.  Townsend  in  the  Organ 
mouDtfUDs,  N.  M.  It  was  found  that  these  differed  materially  from 
one  another  and  from  P.  rhomboidea,  and  also  from  P.  gyrina  as 
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Btloor  length  lobreudlh  (ftvenige 

of  whole  Kiies  1.5). 

of  whole  series  IJ). 
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figured  by  h\  C.  Baker.     The  following  table  indicates  the  nature 
of  the  tlifFcroiic*;^ : 

Lateral  teeth  with  denticles  of  two  si/xs,  long  ones  alternating  with 

short, .1 

I.^tcml  teeth  with  long  denticles,  nut  obviously  of  two  sizes,     .     2 
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1.  Lateral  teeth  with  the  longer  denticles  very  long;  median 

leelh  broad,   with  the  denticles  in  one  tranaveree  eeries, 

P,  "  lordi"  (New  Mexico). 

Lateral  teeth  with  the  larger  denticles  short,  median  teeth 

with  the  denticles  in  three  groups,    ....     P.  gyrina. 

2.  Lateral  teeth  with  the  denticles  seven  in  number  (counting 

the  apical  one),  straight  or  nearly  so;  median  teeth  with 

the  deaticlee  in  three  groups,     ....     P.  rhomboidea, 

lateral  teeth  with  the  denticles  five  in  number,  very  oblique; 

median  t«eth  with  the  denticles  rather  long,  in  one  group, 

P.  virgaia. 

Individual  teeth  of  any  species  may  vary  from  the  normal  type, 
but  it  is  easy  to  determine  the  normal  character. 

Figs.  1  and  2  show  the  frequency  polygons  for  the  fos^l  (Arroyo 
Pecofl)  and  recent  (Qallinas  river)  series,  based  on  the  relation  of 
the  leDgth  of  the  shell  to  the  breadth — the  most  obviously  variable 
character.  It  is  found  that  the  mode,  or  point  of  greatest  fre- 
quency, is  the  same  iu  both,  but  the  skew  ia  toward  greater  breadth 
in  the  fossils,  toward  narrowDees  in  the  recent  shells.  It  is  con- 
cluded that  all  the  shells  belong  to  one  species,  which  has  been 
evolving  from  a  broader  to  a  narrower  form,  perhaps  in  consequeuce 
of  a  decreasing  salinity  or  flow  of  the  water.  Plate  XXVI  shows 
a  aeries  of  each  type,  including  all  the  recoguizable  variatbns. 

The  work  represented  by  this  paper  has  been  done  in  the  biologi- 
cal laboratory  of  the  Normal  University  of  New  Mexico,  under  the 
direction  of  Mr.  T.  D.  A.  Cockerell,  who  has  also  revised  the 
manuscript. 
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ADDITIONS  TO  THE  JAPANESE  LAND  SNAIL  FAVNA-NO.  711. 

BT  HENRY  A.    PILSBRT. 

The  description  of  new  forms,  chiefly  supplied  by  Mr.  Y. 
Hirase,  is  herein  continued.  The  results  of  a  critical  examination 
of  the  species  of  Euphcedusa  and  Paeudonenia  also  find  place, 
together  with  a  list  of  additions  and  errata  to  the  ' '  Catalogue  of 
Japanese  Clausiliidse,"  published  in  these  Proeeedinga  for  1901. 

Section  HEMIPH^DUSA  Bttf?. 

Oroup  of  C  sublunellata, 

CUiuilia  pmohyipira  n.  ap.   PI.  XXVII,  figs.  5»  6, 7. 

Shell  club-shaped,  the  ^re  very  thiekf  the  apex  large,  obhue; 
thin;  yellowish  corneous- white;  closely  and  finely  striate,  the 
striation  not  perceptibly  coarser  on  the  last  whorl.  Whorls  8  to 
8^,  moderately  convex,  the  last  strongly  tapering.  Aperture  ear- 
shaped,  oblique,  rather  narrow,  extending  above  in  a  large, 
retracted  sinulus.  Peristome  free  and  continuous,  convex,  very 
thick,  white,  notched  at  the  position  of  the  superior  lamella,  on 
the  right  side  of  which  there  is  sometimes  a  low  tooth.  Superior 
lamella  marginal,  vertical,  continuous  with  the  spiral  lamella, 
which  ascends  to  a  position  above  the  superior  lamella.  Inferior 
lamella  deeply  receding,  forming  a  strong  fold  wnthin  the  throat, 
vertically  ascending,  thick  below,  giving  off  a  branch  in  the  inter- 
lamellar  area,  which  curves  again  tauxirds  and  crosses  the  inferior 
lamella  above.  Subcolumellar  lamella  emerging,  bounded  by 
grooves.  Principal  plica  arising  near  the  peristome  and  pejiet  rating 
past  the  middle  of  the  right  side.  Upper  palatal  plica  short, 
joined  in  the  middle  by  a  narrow,  nearly  straight,  rather  weak 
lunella,  which  becomes  very  weak  below,  but  terminates  in  a  small 
nodule. 

Length  13,  diam.  3.2  to  3.3  mm. 

Clausilium  (PI.  XXVII,  fig.  7)  narrow  and  parallel  sided,  sym- 
metrically tapering  to  the  obtuse  apex. 


518  PHOCEEDINOa  OP  THE  ACADEHT  OP  [AugUBt, 

MiyM,  Kii.  Types  No.  83,389,  A.  N.  S.  P.,  from  No.  954  of 
Mr.  Hirase's  collection. 

Very  distinct  by  its  thick,  club-like  shape,  peculiar  aperture,  the 
curved  branch  of  the  inferior  lamella,  and  Ihe  palatal  structure. 
It  has  ihe  pate  color  and  fine  sculpture  of  other  members  of  Ibe 
group. 
ClkulUi  kBTonwntU  n.  ip-  PI-  SXVII,  flgi.  i. !,  s.  4. 

Shell  fusiform,  moderately  tapering  to  an  unusually  thick  apex, 
very  thin;  vhile  or  grayish -whit^,  the  Fpecimens  being  wholly 
denuded  of  cuticle;  for  the  same  reason,  only  faint  traces  of  fine 
alriatioD  are  discernible  on  the  worn  surface.  Whorls  about  9,  but 
sligtilly  convex,  the  last  tapering,  somewhat  compressed.  Aperture 
somewhat  oblique,  piriform,  with  a  well-defined  sinulus.  Feri- 
stome  while,  continuous,  reflexed  and  much  thickened.  Superior 
lamella  short,  oblique,  mar^nal,  continuous  with  the  spiral  lamella, 
which  penetrates  lu  the  middle  of  the  ventral  side.  Inferior 
lamella  recediug,  visible  as  a  strong  fold  in  an  oblique  view,  giving 
off  a  branch  toward  the  superior  lamella;  within  it  is  a  high, 
obliquely  ascending  plate,  thickened  t>eIow,  penetrating  inward 
decidedly  deeper  than  the  spiral  lamella.  Subcolumellar  lamella 
emerging,  bounded  by  grooves,  but  hardly  extending  to  the  lip- 
edge.  Principal  plica  visible  in  the  throat,  extending  inward  to  a 
lateral  position,  being  about  one-third  of  a  whorl  long.  Palatal 
plicae  four,  nearly  equal,  the  upper  one  less  oblique  (fig.  4),  or 
(be  lower  two  may  be  quite  small  and  nodule-like  (fig.  2). 

Length  20,  diam.  4.7  mm. 

I^iiL'th  17, 
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r  greeniah.     There  i 
|[  of  the  last  whorl. 
]  unusual  thickness  of    the  early  whorU  separates  this  form 
C.    subulina    var.   Zewcopeoa   and    C.  sericina  var.   rkopalia. 
yptifx  is  a  much  lai^r  species  with  different  palatal  arma- 
TUe  unusual  thiuQess  of  the  shell  also  distinguishes  C.  hiro- 
la,  though  tliia  may  be  partly  due  to  the  worn  condition  of  the 
e  epcciiueiis. 

SeclioQ  BTERBOPU^DDSA  Bttg. 

■  plagioptyx  n.  ep,    PI.  XXVII,  flgs.  8,  9, 10. 

Biell  solid,  fusiform,  much  attenuated  above,  the  6rst  two  whorls 

g  small  and  of  about  equal  diameter,  giving  the  shell  an  awl- 

!e  shape :  light-bi-owu,  the  first  whorls  whitish.     Somewhat  gloasy, 

sely  aud  finely  striate,  the  striiE  perceptibly  more  widely  spaced 

the  last  whorl.     \Vhorl8  9J,  moderately  convex,  the  last  one 

mpressed.       Aperture     rhombic-piriform;    periatome 

thickened,    white   or   pale- brownish.     Superior  lamella 

al,  continuous  with  the  spiral  lamella,    which  penetrates  to 

|>oiQt  above  the  superior  lamella.     Inferior  lamella  approaching 

superior,    and   equally   loug    inside.      Subcolumellar   lamella 

herging   to   the  lip-edge.      Principal  plica  lateral,  about  a  half 

long.     Palatal    plicre  four,  the  upper  longest,    converging 

«ird  toward  the  principal  plica,  or  parallel  with  it;  the  second 

i  third  either  subequa!  and  short,  parallel  to  the  upper  plica,  or 

B  third  plica  may  be  reduced  to  an  elevated  point.     LotBerpliea 

obliquely    dticending,  standing    almost   as    a   short,    oblique 

d  straight  lunella. 

I  Length  17,  diam.  4  mm. 

■  Goto,  Hizen.  Types  No.  82,644,  A.  N.  8.  P.,  firom  No.  817 
J  Mr.  Hirase's  oollectiou, 

I  This  species  is  based  upon  specimens  which  I  listed  under 
~.  brevior  as  fmm  "  Goto,  IJKen."'  Upon  opening  specimens  I 
fcd  that  the  palatal  structure  differs  in  a  very  characteristic 
knner. 

|The  exterior  is  almost  exactly  like  C.  hreoior,  but  it  ia  a  less 
shell    than   moEt  specimens   of    that   species  ;    but   while 
Wt/vioT  has  a  well -developed  lower  palatal  plica  about  parallel 

These  Proettdingt  for  1901,  p.  053. 


520  PBOCBBD1HQ6  OF  THE  ACADEXT  OF      [Aug:UBt, 

lo  those  above  it,  in  the  present  species  that  plica  stands  obliquel;, 
like  a  lunella,  though  not  quite  near  enough  to  the  vertical,  posi- 
don  to  be  called  a  lunella.  In  C.  addisoni  I  have  shown  a  lunella 
to  exist,  but  in  combination  with  a  normally  developed  lower 
palatal  plica.  C.  addttoni  is  distinguished  extenially  from 
C.  piagiojAyx  by  its  stronger  rib-striation.  C.  plagie^tyx  ia  a  more 
BoUd  shell  than  either  brevwr  or  addUoni. 

The  clausiliuu  had  fallen  out  of  the  two  specimens  of  this  species 
sent  by  Mr.  Hi  rase. 

C.  brenor,  as  I  stated  in  a  former  paper,  is  not  known  from  south 
or  southwest  of  middle  Hondo.  It  is  a  species  of  the  region  about 
Tokyo.  At  this  time  we  have  no  Stereopkaduaa  of  the  bremor 
type  in  southwestern  Hondo,  Awaji,  Shikoku  or  northern  Kyilahn. 
C.  additoni  is  found  in  Higo  and  Satsuma,  in  eouthem,  and 
C.  ploffioptyx  in  Kzen,  in  western  Kyushu. 
Olaaiilla  itUMina  m.  IwzaptTZ  ihit. 

Shell  somewhat  larger  than  etereoma,  and  thinner,  much  lees 
strong ;  dark  reddish-brown  or  pale  straw-yellow ;  palatal  plicffi  nx, 
the  upper  and  lower  long,  curved,  the  intermediate  ones  strong 
(aa  in  MegahphcBduia),  though  more  or  less  unequal. 

Length  24.4,  diam.  7  mm. 

Length  24,  diam.  7.1  mm. 

Length  22.S,  diam.  6.8  m.n. 

Length  23,  diam.  6.5  mm. 

Yaku-jima,  Osumi.  Types  No.  83,302,  A.  N.  S.  P.,  from 
No.  670a  of  Mr.  Hirase's  collection. 


1902.]  NATURAL  8C1ENCBB  OF  PHILADELPHIA.  521 

Surface  glossy,  densely  striate,  more  or  less  worn  above.  Whoris 
11^  to  12,  somewhat  convex,  the  penultimate  widest,  convex,  the 
last  whorl  flattened  laterally,  convex  below.  Aperture  piriform, 
whitish  within.  Peristome  thickened  within  and  reflexed,  white, 
very  shortly  free,  and  usually  a  trifle  notched  over  the  superior 
lamella.  Superior  lamella  oblique  and  submarginal,  continuous 
with  the  spiral  lamella,  which  penetrates  to  the  middle  of  the  ven- 
tral side.  Inferior  lamella  forming  a  conspicuous,  subhorizontal 
fold  in  the  aperture,  approaching  the  superior  lamella,  ascending 
within  with  a  broad  spiral  trend,  and  penetrating  deeper  than  the 
spiral  lamella.  Subcolumellar  lamella  emerging  but  not  reaching 
the  lip-edge.  Principal  plica  short,  arising  about  the  middle  of  the 
dorsal  side  and  extending  past  the  middle  of  the  right  side, 
scarcely  or  not  deeper  than  the  inner  end  of  the  upper  palatal  plica. 
Palatal  plicae  two  or  one,  the  upper  plica  strong,  converging  inward 
to  the  principal  plica,  the  lov)er  plica  weak  and  low  or  wanting. 

Length  26,  diam.  5.8  mm. 

Length  25,  diam.  5  mm. 

Clausilium  (PI.  XXVII,  figs.  15,  16)  broad  below  the  middle, 
the  distal  fourth  abruptly  curved,  nearly  at  a  right  angle  with  the 
middle  portion,  tapering  to  a  rather  acute,  thickened  apex,  the 
palatal  margin  straight  near  the  apex,  and  a  trifle  excised  close  to 
it.  Above,  it  tapers  to  the  filament,  and  is  not  excised  or  emar- 
ginate. 

Mikuriya,  Suruga  (Hirase;  types  of  C.  j.  surugce  and  C.  e. 
brachyptychia),  Hakone,  Sagami  (Hungerford;  types  of 
a  oosUma), 

This  species  has  been  the  subject  of  several  notices  by  Dr.  O. 
von  Mollcndorff  and  myself,  but  it  has  not  hitherto  been  ade- 
quately illiLstrated.  Figures  are  now  supplied  for  comparison  with 
the  related  forms  dactylopoma  and  goniapojna.  The  above  descrip- 
tion and  the  figures  are  from  the  types  of  C  japonica  var.  mrugce, 
which  is  undoubtedly  specifically  identical  with  C  oostoma. 

Clauiilia  ooitoma  var.  dactylopoma  doy.   PI.  XXVII,  figs.  19, 20. 

Specimens  from  Kashio,  Awaji,  are  a  little  shorter,  with  11  to 
11 J  whorls,  and  have  the  lower  palatal  plica  well  developed.  They 
have  the  comparatively  fine,  even  striation  of  the  form  from  Miku- 
riya, Suruga. 

Length  22-25.5,  diam.  5.2  mm. 
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Claoailium  (PI.  XXVII,  figs.  19,  20)  with  the  apex  strongly 
projectiug,  finger-like,  the  palatal  margia  aear  il  beiog  gtrongly 
excited  and  coneave ;  and  it  is  deeply  excited  on  the  palatal  nde  of 
the  filament 

This  form  approaches  var.  goniopoma,  but  diffeiB  in  the  fine  atri- 
ation,  and  somewhat  in  the  shape  of  the  clauailium. 

CkniUia  oHtoma  vu.  goaiopoiu  a-  sp'    Pi'  XXVII,  flgt  11, 12. 13,  1 1. 

Shell  somewhat  fusiform,  the  upper  half  tapering,  attenuated, 
lower  half  somewhat  swollen ;  dull  light-yellow.  Sculplure  of  rather 
ttrong  and  aeparated  fold»  or  rit»,  the  upper  whorls  smoother,  worn. 
Apex  small.  Whorls  It  to  11^,  moderately  convex,  latter  half  of 
the  last  conspicuously  compressed.  Aperture  subrertical,  piriform, 
the  peristome  white,  continuous  and  somewhat  thickened.  Superior 
lamella  marginal,  oblique,  continuous  with  the  spiral  lamella,  which 
penetrates  to  a  point  above  the  superior  lamella.  Inferior  lamella 
forming  a  strong,  subborizontal  fold,  approaching  the  superior 
lamella;  inside  it  ascends  in  a  broad  spiral,  and  peuclrates  deeper 
than  the  spiral  lamella.  The  subcolumellar  lamella  emerges.  The 
prindpal  plica  is  short,  rather  weak  aad  lateral.  Palatal  plicse  two, 
the  upper  of  moderate  size  or  small,  the  lower  laiger. 

Length  21,  diam.  nearly  5  mm. 

Length  19.8,  diam.  4.5  mm. 

Clausilium  (PI.  XXVII,  tigs.  11,  12)  very  broad  below,  the 
apical  end  bent  at  a  right  angle  to  the  rest  of  the  plate,  thickened, 
narrow  and  mucronate,  excised  and  thin  on  the  palatal  side;  above 
it  IB  a  little  excised  on  the  columellar  side  of  the  filament. 


''  ooatoma 


Surface  rather  finely  striate  : 


dactylopoma 
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'Lower  palatal  plica  weak 
or  wanting.  Palatal  side 
of  the  clausilium  straight 
distally,  hardly  excised, 
colomellar  side  not  ex- 
cised near  the  filament. 
Lower  palatal  plica  well 
developed.  Palatal  side 
of  the  clausilium  deeply 
excised  distally,  the  col- 
umellar  side  excised  near 
Surface  coarsely  plicate :  goniopoma)      the  filament. 

The  shape  of  the  clausilium  is  shown  on  the  plate.  In  C.  oos' 
ioma  it  is  not  quite  so  strongly  curved  as  in  the  other  forms,  there  is 
only  a  slight  trace  of  the  excavation  on  the  palatal  side  of  the 
distal  end,  and  there  is  no  excision  on  the  columellar  side  of  the 
filament.  In  daclylopoma  there  is  a  deep  excision  on  the  palatal 
side  of  the  distal  end,  which,  however,  passes  gradually  into  the 
broadly  dilated  palatal  margin.  The  latter  is  but  slightly  thick- 
ened. The  columellar  side  is  deeply  emarginate  or  excised  at  the 
origin  of  the  tilament.  In  gmiiopoma  the  deep  distal  excision  ter- 
minates somewhat  abruptly  at  the  end  of  a  wide  thickened  rib 
which  strengthens  the  rest  of  the  palatal  margin.  The  excision 
near  the  filament  is  slightly  less  deep  than  in  dactylopoma. 

The  excavation  on  the  palatal  side  of  the  distal  end  of  the  clau- 
.silium  when  retracted  fits  over  the  lower  palatal  plica  in  all  of  these 
forms. 

Section  EUPH^DUSA  Bttg. 

EupJuEdusa  is  one  of  the  most  sharply  defined  of  the  numerous 
sections  into  which  Prof.  Dr.  Boettger  divided  the  heterogeneous 
group  Phcedusa.  At  the  time  of  the  appearance  of  the  classic 
Clausilienstudien  but  five  Japanese  species  were  known,  placed  by 
Boettger  in  two  groups  typified  by  Chinese  species.  The  number 
of  Japanese  species  has  now  been  more  than  doubled,  and  requires 
the  arrangement  proposed  in  my  Catalogue,  p.  654.  Thb  arrange- 
ment was  based  upon  the  following  characters : 

I. — Superior  lamella  present. 

a. — Lunell a  perfect, Ghroup  of  C.  jos. 

b. — Lunella  incomplete  or  wanting,  palatal  plicse  present. 

Group  of  C.  shan^haiensis, 
c.  — Lunella  and  palatal  plicse  wanting, 

Oroup  of  C.  mhgihhera. 
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II. — Superior  lamella  waotiDg,  or  represented  by  a  slight  thicken- 
ing of  the  peristome  only.     No  lunella ;  2  palatal  plicse. 
a. — Aperture  piriform,       ,     ,      Oroup  of  C.  hungerfoTdiana. 
b. — Aperture  oval,  hardly  narrower  above  than  below. 

Group  of  C.  eukolorioma. 

The  groups  are  successively  more  aberrant  in  the  order  given 
above,  this  phylum  having  its  acme  in  the  section  Reinia. 

Two  species,  C.  subgibbera  and  0.  expanailabria,  described  by 
Boettger  from  Kein's  collection,  are  not  known  to  me  by  specimens, 
and  thdr  exact  localities  in  Japan  are  unknown.  All  of  I  he  Other 
species  are  represented  in  the  collection  of  the  Academy,  and  are 
described  and  figured  in  this  paper  and  preceding  ones  of  the  series. 

Oroiip  of  C.  thajigkaientit, 

Kty  to  Spttia, 

I. — Superior  lamella  high;  inferior  lamella  forming  a  coru/jieuoua 
emivex  fold  in  a  front  viete  of  the  aperture ;  subcolumellar 
lamella  emeiging;  short  upper  and  lower  palatal  plic«e, 
but  no  trace  of  a  lunella.  Shell  gloasy,  dark  purpHeh 
brown.  11.5  by  3  mm.  Hachijo  laland,  Izu,  .  C.  Iryoni. 
II. — Superior  lamella  moderately  developed;  inferior  lamella 
forming  a  low,  convex  fold  in  a  front  view,  approaching 
elote  to  the  tvperior ;  shell  rib-ttriaie. 

a. — Brown;  length  13-14  mm, 0.  digonoplyx. 

a'. — Greenish -corneous;   palatal   plicie  short,    lunella   incon- 
spicuous, almost  wanting;  length  10  mm.,        C.  tomee. 
III.— ,SiiixTi.,r   himvW.v   .mall   or   mhiced   h.   ; 
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Clausilia  subaoulm  n.  sp-   Fl<  XXVIII,  88, 89, 40. 

ClatuUia  aeulu$  Benson,  Boettger,  Jahrbficher  d.  dentschen  malak. 

Qes.,   y,   1878,  p.  49,  PI.  8,  fig.  8a,  b.     Eobelt,   Fauna  moll. 

extramar.  Jap.,  p.  71,  PI.  8,  fig.  19.    Not  0.  aeultu  Benson,  (f. 

Boettger,  Jahrbncher,  VI.  1879,  p.  108. 
OlausUM  proba  A.  Ad.,   Boettger,  JahrbClcher,  VI,  1879,  p.  108. 

Not  a  proba  A.  Ad.,  Ann.  Mag.  N.  H.  (4),  I,  1888,  p.  471. 

Shell  loDg-fusiform,  the  penultimate  whorl  widest,  those  above 
r^ularly  tapering,  the  spire  slender  above,  lateral  outlines  straight, 
apex  rather  acute;  color  varying  from  yellowish-brown  to  pale 
olive-brown.  Surface  glossy,  distinctly  and  somewhat  coarsely 
striate,  the  last  whorl  more  strongly  so.  Whorls  about  10,  rather 
convex,  the  last  shortly  free  in  front.  Apertui*e  wide-piriform,  the 
upper  margin  a  little  sinuate.  Peristome  white,  somewhat  thick- 
ened, expanded  and  narrowly  reflexed.  Superior  lamella  merely  a 
low  cord  terminating  in  a  small  thickening  of  the  peristome,  con- 
tinuous within  with  the  spiral  lamella,  which  penetrates  nearly  to 
the  middle  of  the  ventral  side.  Inferior  lamella  receding,  be- 
coming high  within,  only  moderately  approaching  the  superior 
lamella,  and  decidedly  shorter  inside  than  the  spiral  lamella. 
Subcolumellar  lamella  barely  emerging.  Principal  plica  chiefly 
dorsal,  being  visible  in  the  throat  and  extending  to  but  hardly 
past  the  middle  of  the  right  side.  Upper  palatal  plica  moderately 
long,  oblique,  connected  near  its  lower  end  with  an  arcuate  lunella, 
which  is  very  low  or  almost  interrupted  in  the  middle,  becomes 
distinct  again  below,  where  it  is  recurved  in  a  short  lower  palatal 
plica. 

Length  16,  diam.  3.5  mm. 

length  .13,  diam.  3  mm. 

Clausilium  (PI.  XXVIII,  figs.  41,  42)  strongly  curved,  wide 
below,  rounded  and  somewhat  thickened  at  the  apex,  the  margins 
converging  somewhat  upward,  rather  deeply  excised  on  the  colu- 
mellar  side  of  the  filament. 

Nagasaki,  in  western  Kyushu.  Types  No.  60,372,  A.  N.  8.  P., 
received  from  Mr.  B.  Schmacker. 

Prof.  Dr.  Boettger  has  already  pointed  out  the  differences 
between  this  species  and  C.  tau.  The  superior  lamella  in  the 
former  is  lower,  a  mere  cord;  the  striation  is  stronger,  and  the 
upper  palatal  plica  smaller.  The  palatal  structures  do  not  shine 
white  through  the  shell  so  conspicuously  as  in  C.  tau.     Inside,  the 
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spiral  lamella  is  seen  in  C.  »ubaeuliu  to  be  much  lower  than  in 
C.  tau.  This  is  well  shown  in  the  views  of  Ihft  iulerior  from 
behind,  fig.  39  (sufiocu/ws)  and  fig.  43  ((ou).  In  both  species  ihe 
subcolumellar  lamella  is  noticeably  dilated  where  it  passes  the  lower 
palatal  plica,  shown  in  ihe  same  figures.  C.  digonoptyx  is  a  more 
strongly  striate  shell,  with  the  inferior  lamella  much  more  closely 
approaching  the  superior. 

This  species  was  collected  at  Nagasaki  in  numbers  by  Prof.  Dr, 
J.  J.  E«in,  and  at  first  (1878)  identified  by  Prof.  Boettger  as 
C.  aeulua  of  Benson,  a  species  originally  described  from  Chwan. 
Subsequently  (1879)  Boettger  recognized  that  the  Japanese  form 
was  distinct  from  Benson's  Chinese  species,  but  trusting  to  sup- 
posedly authentic  specimens  labeled  C.  proba  A.  Ad.  in  Dohro's 
collection,  he  substituted  this  name  for  the  Nagasaki  species.  This 
determination,  however,  cannot  stand,  being  contradicted  by  (he 
terms  of  A.  Adams'  diagnosis  of  C.  proba.  He  describes  that 
shell  ox  5i^  lines  (.11  mm.)  long,  with  eight  whorls,  "  lamella 
tivpera  valida,  emnpreesa,"  whereas  the  Nagasaki  species  under 
discusaion  is  larger,  with  about  10  whorls,  and  a  reniarkably  lov.; 
VKale  and  ineo)ispicuoug  miperior  lamella.  Moreover,  the  locality  of 
C.  proba  is  far  removed  from  Nagasaki,  being  in  Awa  province, 
east  of  the  entrance  of  the  Bay  of  Yeddo.  Whatever  C.  proba 
may  prove  to  be,  it  is  surely  not  closely  related  to  C.  aculut. 

Under  these  circumstances  il  becomes  necessary  to  rename  the 
Nagasaki  species;  and  in  so  doing  I  have  considered  it  best  to  give 
a  new  description,  in  order  that  there  may  be  In  future  no  uncer- 
tainty about  the  exact  form  intended. 
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Subcolumellar  lamella  immersed,  visible  in  an  oblique  view  in  the 
aperture.  Principal  plica  visible  in  the  throat,  extending  past  the 
middle  of  the  right  side.  Upper  and  lower  palatal  plicoe  quite 
amally  no  lunella  between  them. 

Length  13.5,  diam.  2.7  mm. 

Clausilium  wide  below,  somewhat  thickened  at  the  apex,  but 
angular  there,  almost  mucronate,  by  reason  of  an  excavation  of  the 
palatal  side  near  the  apei;.  The  margins  converge  somewhat  up- 
ward, and  it  is  excised  on  the  columellar  side  of  the  filament. 

Grarukawa,  10  miles  from  Sapporo,  Ishikari,  island  of  Yesso; 
collected  by  Mr.  Paul  Rowland,  and  communicated  to  me  by  Mr. 
Addison  Gulick. 

Similar  to  C.  suhaculua  in  the  low,  cord -like  superior  lamella 
continuous  with  the  spiral  lamella,  but  conspicuously  distinct  by  its 
narrowly  pear-shaped  aperture,  more  slender  contour,  the  reduction 
of  the  palatal  plicae  and  the  angular  apex  of  the  clausilium. 
C.  monelasmuSf  of  Ojima  province,  Yesso,  is  a  smaller  species  with 
no  superior  lamella,  there  being  only  a  marginal  thickening  of  the 
peristome  limits  place. 

The  shape  of  the  mouth  readily  distinguishes  this  from  all 
Japanese  Euphwdusce.  The  clausilium  is  also  characteristic,  no 
other  Japanesd  Eiiphrdma  having  it  subangular  at  the  apex.  It 
is  named  for  Mr.  Paul  Rowland,  who  found  the  specimens  and  sent 
them  to  Mr.  Addison  Gulick. 

Clausilia  tau  Boettgcr.    PI.  XXVIII,  figs.  36,  37,  43, 44, 45. 

Boettgcr,  Clausilienstudien,  p.  58,  footnote  (1877);  Jahrb.  d.  d. 
maluk.  GeB.,  V,  p.  46,  PI.  3,  fig.  2.  Kobelt,  Fauna  moll,  extramar. 
Jap.,  p.  70,  PI.  8,  fig.  18. 

The  shell  is  finely  striate,  becoming  costulale-striate  on  the  back 
of  the  last  whorl,  as  in  C  subaculus.  The  aperture  is  widely  piri- 
form, the  upper  margin  distinctly  sinuate  at  the  position  of  the 
superior  hiniella.  The  superior  lamella  is  small,  but  decidedly 
higher  than  in  C.  subaculus.  The  principal  plica  is  long,  extend- 
ing inward  beyond  the  lunella.  The  upper  palatal  plica  is  quite 
long,  united  in  the  middle  with  the  lunella,  which  is  low  or  inter- 
rupted in  the  middle,  and  curves  inward  below,  terminating  in  a 
nodular  lower  palatal  plica.  The  whole  structure,  as  seen  from  the 
inside,  has  been  aptly  compared  by  Boettger  to  the  Greek  letter  r. 
The  palatal  folds  show  whitish  on  the  outside. 

Length  12^-15^  mm.,  diam.  3-3^  mm. 
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Kyoto   (Rein,  Hiraee;   typn  locality);   BhiroQO,  Buzen;    Gojo 
and   Noh&ra,    Yamato;    Takasaki,   Kozulce  (Y.  Hirase);  Yoko- 
hama and  Tokyo  (F.  Steams,  purchased). 
CUiuUU  UgonoptTZ  Boett«eT.    PI.  XXVIll,flg(.n,  S2,BS,U,  S5. 
,  p.  B8,  footnote  (1877);  Ja 
Kobelt,  Fauna,  p.  B9.  PI.  8,  flg.  17. 

A  more  glossy  shell  than  C.  tatt,  finely  rib-gtriate,  the  superior 
lamella  higher  (ban  in  C.  tau,  the  inferior  strongly  converging 
toward  ii  in  the  throat.  The  upper  palat&I  plica  ie  shorter  than  in 
C,  tau,  and  united  with  a  very  low  lunella,  interrupted  in  the 
middle,  and  cumng  inward  below  in  a  short  lower  palatal  plica. 
The  plicte  and  lamella  together  form  an  arch  or  bow  rather  than  a 
r-shaped  figure.  It  does  not  attain  quite  the  size  of  C.  tau,  but 
is  larger  than  C.  comes.  The  conspicuous  approximation  of  the 
lamelln  aad  the  rib-striation  are  its  most  striking  features.  The 
conspicuous  striation  unfortunately  did  not  come  out  well  in  the  re- 
production of  my  figure  32. 

The  types  were  collected  by  Rein,  esact  locality  unknown.  Mr. 
Hirase  has  sent  specimens  from  the  following  localities :  Manabe, 
Hitachi;  Takaeaki,  Kozuke;  Yamagachi,  Tajima;  Nishigo,  Uzen, 

Section  REINIA  Kobelt. 
ClaoiUia  Tulagtta  rar.  lukadai  not. 

Shell  very  much  smaller  than  varifgtUa  or  nesiotiea,  length  7, 
diaro.  2  mm.;  brownish,  the  upper  whorls  whitish  or  somewhat 
bu &- streaked ;  whorls  6J,  Superior  lamella  short,  widely  separated 
from  the  spiral  lamella,  the  other  lametl«e  as  in  var.  iienotiea. 
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<naiuilia  stoboldi  Pfr. 

C.  iieboldtii  Pfr.,  Proc.  Zool.  8oc.,  1848,  p.  Ill;  Monographic  Hel- 
YiT.,  II,  p.  165;  Conchylien  Cabinet,  OlauiiUa,  p.  100,  PI.  11,  figs- 
10,  11. 

C,  neboldi  Pfr.,  Monogr.,  VIII,  p.  520.  Eobelt,  Fauna  moll,  extra- 
mar.  Jap.,  p.  7:1,  PI.  9,  fig.  1. 

A  species  collected  by  Siebold,  and  described  by  Pfeiffer  as 
comeouB-brown,  with  10  whorls,  a  deep,  arcuate  lunella,  visible 
outside  through  the  shell,  and  one  moderate  palatal  plica.  The 
type  measures  1 8  mm.  long,  4  wide  in  the  middle. 

Kobelt  described  and  figured  specimens  taken  by  Dr.  Rein  at 
Amakusa,  and  between  Hiugo  and  Bugo  (Bungo  ?).  He  gives 
the  color  as  "  dunkel  hombraun."  **  Die  Principalfalte  ist  klein, 
haufig  gar  nicht  zu  erkennen,  die  Mond^te  ist  klein  oder  breit, 
fast  gerade,  von  der  Principalfalte  getrennl,  und  schicht  unten 
€inen  Ast  nach  hinten ;  die  Gaumen^ten  fehlen  oder  es  ist  eine 
ganz  kleine  vorhanden,  welche  mitder  Mondfalte  zusammenhangt." 

The  relation  of  this  form  to  the  next  is  a  matter  for  further 
investigation,  with  more  material  than  is  at  present  available. 

ClausilU  sieboldi  var.  diptyx  oov.  PL  XXVin,  flgt.  19, 20. 21. 

Shell  fusiform  or  turreted,  the  greatest  width  being  either  near 
the  middle  or  at  the  last  whorl ;  the  spire  rapidly  tapering  above  to 
a  rather  small,  acute  apex,  the  outlines  of  the  terminal  portion 
straight.  Dark  purple-brown,  fading  to  pale  or  yellowish -brown 
above.  Surface  glossy,  sculptured  with  strong,  close  rib-stri«, 
narrower  than  their  intervals.  Whorls  9^,  convex,  the  last  some- 
what flattened  laterally,  convex  beneath,  showing  a  pale  or  yellow- 
ish curved  streak  in  the  position  of  the  lunella.  Aperture  ovate, 
dark  within;  peristome  white,  thickened  within,  rather  widely 
reflexed,  continuous,  a  little  excavated  at  the  sinulus.  Superior 
lamella  rather  small,  thin,  and  shorty  not  reaching  to  the  lip -edge; 
widely  separated  from  the  spiral  lamella,  which  is  a  half  whorl 
long,  penetrating  \o  the  middle  of  the  ventral  side.  Inferior 
lamella  subhorizontal,  thin,  not  extending  upon  the  expanded  lip, 
ascending  in  a  wide  spiral  within,  penetrating  as  deeply  as  the 
superior  lamella.  Subcolumellar  lamella  very  deeply  immeised. 
Principal  plica  about  a  third  of  a  whorl  long,  latero-dorsal.  Upper 
and  lower  palatal  plicsB  rather  short,  subparallel,  the  upper  one 
curved ;  they  are  connected  by  a  very  low  lunella,  scarcely  notioe- 
84 
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able,  except  for  the  ateence  of  dark  pigment  in  the  shell  nail  at  its 

position. 

.   Length  19,  diam,  4-4.3  nun. 

Length  IS,  diam.  4.3  mm. 

■Length  16.3,  diam.  4  nmi. 

ClauBilium  (PI.  XXVIII,  figs.  22,  23)  mther  wide  below, 
strongly  curved,  (he  apex  somewhat  acuminata,  a  little  thickened; 
dilated  on  the  palatal  side ;  deeply  excised  on  the  columellar  side 
of  the  filament. 

Nippon  or  Hoado  Island:  Toyonishikami,  Nagato,  type  locality. 
Shikoku  Island:  Kashiwashima,  Tosa.  Kyushu  Island:  Yalsu. 
shiro,  prov.  Higo,  and  Sasebo,  Hizen  (Y.  Hirase). 

This  widely  distributed  form  apparently  difFera  from  C.  siebotdi 
as  defined  by  PfeiSer  and  Kobelt  by  its  dark  color,  well  developed 
prmeipal  ptiea,  two  dielitiel  palaialpliete,  and  the  very  low  lunella. 
It  differs  from  C.  neniopsu  by  the  less  approaching  superior  and 
inferior  laniellte,  the  former  widely  separated  from  the  spiral 
lamella,  the  very  deeply  immen>ed  subcolumellar  lamella,  and 
other  characters. 

The  specimens  figured  (No.  79,137,  A.  N.  S.  P.)  are  from  the 
type  locality  in  Nagato  province,  southwestern  Nippon.  Thoee 
sent  by  Mr.  Hirase  from  Kashiwashima,  Tosa,  and  Sasebo,  Hizen, 
are  similar.  Specimens  from  Yatsushiro,  Higo,  are  quite  thin, 
somewhat  smaller,  with  9  whorls  and  the  spiral  lamella  approaches 
near  the  superior  lamella.     Length  15-16},  diam.  4  mm. 

CUniUU  naniopiti  a.  ap.    PI.  XXVIII.  flga.  24,  2S,  26,  ». 
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strongly  spiral,  approaching  close  to  the  superior  lamella,  and 
penetrating  as  far.  Suboolumellar  lamella  either  barely  visible 
from  in  front  or  wholly  immersed.  Principal  plica  rather  small, 
lateral.  Palatal  plicae  two,  lateral,  the  upper  curved  a  little 
further  inward  than  the  straight,  oblique  lower  one.     No  lunella. 

ClausUium  (PL  XXVIII,  figs.  26,  27)  very  strongly  curved, 
almost  in  a  semicircle,  wide,  broadly  rounded  below,  tapering 
above,  not  excised  at  the  filament. 

Length  18,  diam.  4  mm. ;  length  of  aperture  4.6  mm. 

Oshima,  Osumi.  Types  No.  83,305,  A.  N.  S.  P.,  from  No.  932 
of  Mr.  Hirase's  collection. 

Thb  species  is  somewhat  more  slender  and  graceful  than  C.  sie- 
boldi  var.  diptyx  of  Kyushu,  with  more  attenuated  early  whorls ; 
but  it  differs  chiefly  in  the  much  closer  approach  of  the  inferior  to 
the  superior  lamellse  in  the  aperture,  the  continuity  of  the  superior 
with  the  spiral  lamella,  and  the  deeper  penetration  of  both  spiral 
and  inferior  lamellae.  Ajs  in  0.  sieboldi,  the  position  of  the 
wanting  lunella  is  indicated  by  a  pale  area  in  the  shell.  The 
clausilium  differs,  being  broadly  rounded  at  the  apex  in  C.  tieni- 
opsisy  and  without  excision  near  the  filament,  while  in  C.  sieboldi 
var.  diptyx  the  apex  is  angular  and  there  is  an  abrupt  excision  on 
the  palatal  side  of  the  filament. 

The  converging  lamellae  in  the  mouth  remind  one  of  Nenia  or 
the  allied  genus  Oarnieria. 

Additions  to  and  Corrections  of  the  Catalogue  of 

Japanese  Clausiliid^.* 

Section  MEGALOPHJEDUSA  Bttg. 
C.  DUCALis  var.  decapitata  Pils,     Kashima,  Harima. 

Section  HEMIPH^DUSA  Bttg. 

C.  iNTERLAMELLARis  V.  Mart.  (Ooto/.,  p.  648).  The  locality 
Kirishima,  Kyushu,  is  gWen  by  Boettger,  Syst.  Verz.,  p.  57. 

C.  PLATYDERA  V.  Mart.  A  var.  elongata  from  Kobe  is  men- 
tioned by  Bttg.,  Syst.  Verz.,  p.  57. 

C.  STRICTALUNA  var.  EMERSA  Anccy.     Hitozashi. 

C.  AGNA  Pils.     Yakushima,  Osumi. 

*  See  these  Proceedings  for  1901,  pp.  647-658. 
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C.  CALOPTYX  Rls.     YakuahimB,  OBumi. 
C.  PACHYBPtRA  PUe.     Miyai,  Kii. 
C  KUROZUEMSIB  PUs.     KuTozu,  Kii. 

Section  TYRANNOPH^DUBA  I'll*. 

G.  AURANTUCA  T&r.  PLiciLABBiB  A.  Ad.,  I^lfi.  Kashima,  an 
igland  near  Tanabe,  Kii.  (Syn. :  C.  a.  var.  Kypoptyehia  Pik, 
CkAal.,  p.  652;    C.  plidlabrU  A.  Ad.) 

C.  BILABBATA  Sm.  Fonns  minor  and  integra  are  listed  by  Dr. 
Boettger  from  Kyushu,  A  synonym  ia  C.  bilalnata  Sowerby, 
Omeh.  letm.,  XX,  PI.  14,  fig.  135. 

Section  STEKEOPH^DUBA  Bttg. 

■    C.    PiAQiOPTYX   Pila.      Goia,    Hizen.      The   locality   "  Gfltii, 
Uien,"  ia  to  be  deleted  from  the  range  given  to  C.  brevior,  p.  653. 

C,  00?rOMA  var.  OONIOPOHA  Rlsl     Wakayama,  Kii. 
\    C.  OOSTOMA  var,  DACTYLOPOMA  Pils.      Kaflhio,  Awaji. 

C.  aTEBEOMA  var,  hexaptyx  Pils.     Yakuahima,  Osumi. 

C.  DfHONOBUH  Pils,     Kikaiga-shima,  OBumi, 

Section  P8EUD0NENIA  Bttg. 

C.  siEBOLDi  var,  diptyx  Pils,  Soulhweslem  Nippon,  Shikoku 
and  Kyushu. 

C.  NENiopsifl  Pils.     Oshima,  Osurai. 

Section  EUPU£DUSA  Bttg. 
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EXPLANATION  OF  PLATES  XXVII  AND  XXVni. 
[NoTB. — All  figures  of  corresponding  parts  are  drawn  to  the  same  scale.] 

Plate  XXVII,  Figs.  1-3.— CtetiwKa  kurotuensis.    Kurozu,  Kli. 

Fig.  4. — Diagram  of  palatal  armature  of  another  specimen. 

Figs.  6-7. — Claiuilia  paehyspira.    Miyai,  Kii. 

Figs.  8,  9. — Olau$ilia  plagioptyx.    Gdto  Hizen: 

Fig.  10. — ClauiUia  plagioptyx.  Palatal  armature  of  another  spe- 
cimen. 

Figs.  11-14. — CloMHUa  oostoma  var.  goniopoma,    Wakayama,  Kii. 

Figs.  15-18. —  ClauBilia  oostoma  Mlldff.  (Type  of  0.  japoniea  var. 
iurugcB  Pils. )    Mikuriya,  Sumga. 

Figs.  19,  20. — Clauiilia  oostoma  Tar.  daetylopoma.  Kashio, 
Awaji. 

Plate  XXVIII,  Figs.  l^fS&.-^ClausiliasieboldiY&r.diptyx,    Toyon- 

ishikami,  Nagato. 
Figs.  24-27. — Olautilia  neniopsis.    Oshima,  Osumi. 
Figs.  28-80. — Ciausilia  rowlandi.  Garukawa,  near  Sapporo,  Tesso. 
Figs.  81-35. — Ciausilia  digonoptyx,    Manabe,  Hitachi. 
Figs.  86,  87. — Ciausilia  tan,  Clausilium  of  a  specimen  f^m  Kyoto. 
Figs.  88-42. — Ciausilia  suhaculus,    Nagasaki. 
Figs.  43-45. — Ciausilia  tau.    Nohara,  Yamato. 
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BY   THOM.&8   H,  HOSTOOHEBY,  JB.' 

The  present  paper  is  based  on  a  study  of  the  following  collections : 
that  in  the  Academy  of  Natural  Sciences  of  Fhiladelphia,  a  rich 
collection  made  by  Mr.  Witmer.StoDe,  which  was  the  basis  of  the 
first  contribution  on  PcDDsylvacia Xyeondte,  Mr.  Stone's"  Penn- 
sylvania and  New  Jersey  Spiders  of  the  Family  Lycosidn, ' '  a  small 
collection  made  by  the  Rev.  Dr.  H.  C.  McCook;  and  the  author's 
own  collection,  specimens  mainly  from  West  Chester,  Pa.,  from 
Philadelphia  and  its  close  vidnity.  I  would  express  my  indebted- 
ness to  the  Academy  of  Natural  Sciences,  and  to  my  friend  Mr. 
Stone  in  particular,  for  the  use  of  its  collections.  The  greater 
number  of  the  specimens  examined  are  from  Fhiladelphia  and 
from  Cliesler  county,  Pa.,  others  from  various  parts  of  Pennsyl- 
vania, from  New  Jersey,  New  York  State  and  one  from  Maryland. 
The  present  contribution  probably  does  not  include  all  the  species 
around  Philadelphia,  and  much  less  all  of  Pennsylvania  and  New 
Jersey. 

The  figures  represeni  the  copulalory  organs,  drawn  with  great  care 
in  regard  to  the  details,  for  these  organs  are  undoubtedly  of  first 
iHagnostic  importance.     The  cpigyiia  iirc  freqiiontly  difficidt  ti 
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marked  sexual  dififerenoe  in  the  coloration.     Only  sexually  mature 
individuals  have  been  considered. 

It  is  very  difficult  to  recognize  the  American  species  described 
by  C.  Koch  and  Walckenaer.  I  have  examined  Walckenaer's 
descriptions  very  carefully,  and  believe  that  with  the  exception  of  a 
very  few  forms,  e.g.,  Lycaaa  carolinenais,  his  species  must  be 
regarded  as  unrecognizable.  Walckenaer  based  his  descriptions  on 
the  manuscript  notes  and  drawings  of  Bosc  and  Abbot;  these 
drawings  have  never  been  edited,  and  until  they  are  published 
they  cannot  rightly  be  granted  any  more  priority  rights  than  an 
unpublished  description,  unless  we  should  grant  manuscript 
drawings  the  value  of  type  specimens.  It  would  be  as  incorrect, 
in  face  of  the  generally  accepted  rules  of  nomenclature,  to  name 
species  on  the  basis  of  unedited  drawings  as  upon  unedited  descrip- 
tions. Hence  these  drawings  are  of  no  decisive  importance  at  all 
until  they  are  published,  and  Walckenaer's  meagre  verbal  descrip- 
tions comprise  all  we  know  of  his  species.  Hentz*s  descriptions 
are  on  the  whole  still  less  ample  than  Koch's  and  Walckenaer's, 
but  Hentz  has  given  figures  which,  in  the  main,  are  good,  so 
that  a  considerable  number  of  his  species  may  be  regarded  as 
recognizable.  It  is  right  to  be  very  thorough  in  endeavoring  to 
recognize  the  species  of  a  previous  author,  even  when  his  descrip- 
tions are  very  scant;  but  when  the  description  is  so  inprecise  as  to 
apply  to  any  one  of  several  species  occurring  in  the  locality  of  the 
specimens  described,  then  the  speciiis  based  upon  such  a  description 
must  be  considered  unrecognizable  and  no  further  attention  paid  to 
it.  If  this  rule  is  not  followed,  our  nomendalure  would  be  based 
upon  a  tissue  of  guesswork  probabilities,  and  bul  for  the  date  of 
the  tenth  edition  of  the  Syatema  Natura,  we  should  logically  seek 
in  some  earl}'  source  the  names  given  by  Adam. 

The  works  of  the  writers  cited  are  arranged  together  in  a  list  at 
the  end  of  the  paper. 

Family  LYOOSID-ffl 

Characters  of  the  Family. — AranecB  with  one  pair  of  lung  books 
and  unpaired  trachsal  spiracle ;  with  three  claws  on  the  feet,  and 
legs  in^^order  of  length  generally  4,  1,  3,  2,  or  4,  1,  2,  3;  eyes  in 
three  rows,  the  first  (most  anterior)  row  of  four  small  eyes,  the 
second  and  thiid  each  of  two  larger  eyes. 
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fey  io  the  Serein  Detaribed  Genera  of  Lyoomdte, 

A. — Third  eye-row  nearly  oa  a  line  with  the  second. 

I. — iBtonl  eyes  of  the  Bret  row  about  equidistant  from  the 

second  row  and  the  anterior  edge  of  the  cephalothonx, 

Oeyale. 

II, — Lateral  eyes  of  the  first  row  at  least  twice  as  far  from  the 

anterior  edge  of  the  cephalothorax  as  from  the  second 

row Dolomeda. 

£.— Third  eye-row  not  nearly  on  a  line  with  the  second. 

I. — Superior  spinnerets  not  longer  than  the  inferior,  dorsal  eye 
area  usually  considerably  less  than  one-quarler  the 
length  of  the  cephalothorax,  legs  usually  well  clolhed 
with  hair,  chelicera  usually  fully  IJ  times  the  length  of 

the  head  in  front Ijywta. 

n. — Superior  spinnerets  slightly  longer  than  the  inferior,  dor- 
sal eye'  area  fully  or  nearly  one-quarter  the  length  of 
the  cephalothorax,  legs  slender  with  long  spines  and 
few  hairs,  chelicera  not  longer  than  1^  limes  the  height 

of  the  head  in  front FdrdoM. 

in. — Superior  spinnerets  at  least  1}  times  as  long  as  the  inferior, 
dorsal  eye  area  less  than  one-quarter  the  length  of  the 
cephalothorax,  legs  well  clothed  with  hairs,  chelicera 
comparatively  small, Pirata. 

OeauB  IT008A  Kir. 
Following  Simon,  I  have  included  in  Lycoga,  and  not  granted 
separate   rank,    the    genera   Troehoia  Koch,   Ardota   Koch   and 
J^irenlula  OhI.  and  Tbor.     In  the  species  here  described  it  is  im- 
practicable to  distinguish  these  genera,  the  interrelation  of  them  ia 
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1. — Submarginal  light  band  of  oephalothorax  very  dis- 
tinct, generally  a  dark  annular  mark  on  etemum, 

oereata  pulchra. 

2. — Submarginal  light  band  of  oephalothorax  indistinct, 

no  dark  markings  on  sternum,      .     .     .     relucens. 

U. — Sides  of    cephalothorax  blackish  or  dark-brown,  sternum 

darker  than  legs. 

1. — Sternum  without  hairs,  under  surface  of   cox»  and 

abdomen  black, sepulchralis. 

2. — Stemimi  with  hairs,  under  surface  of  coxse  and  abdo- 
men not  black, 
(o) — Legs  comparatively  thick,  fourth  leg  not  four 
times  the  length  of  the  oephalothorax,  labiimi 
deep  black  its  entire  length,    .     charonoides. 
(6) — Legs  very  slender,  the  fourth  leg  at  least  four 
times  the  length  of  the  cephalothorax,  labium 
lighter  at  its  distal  end.  '^ 

(1) — Legs     distinctly    banded,    dorso-median 
band  of  oephalothorax  constricted  at  its 

middle, stonei. 

(2) — Legs  not  distinctly  banded,  dorso- median 
band  of  cephalothorax  not  constricted 
at  its  middle,    ....     verisimilis. 
C.  —  Length  of  cephalothorax  5  mm.  or  more. 

I.  — Abdomen  with  a  distinct  broad  dorso-median  dark  band 
along  its  entire  length. 
1. — First  leg  thickest,   not  2 J  times  the  length   of   the 

cephalothorax, arenicola. 

2. — First  leg  not  thicker  than  the  others,  more  than  three 
times  the  length  of  the  cephalothorax. 

(a) — Sternum  black, pundulata. 

(6) — Sternum  yellow, sciUulata. 

II. — Abdomen  above  without  a   distinct  broad   dorso-median 
dark  band  along  its  entire  length. 
1. — Venter  light  without  dark  markings,  middle  eyes  of 
first  row  considerably  larger  than  the  lateral, 

einerea, 

2. — Venter  dark  or  with  dark  markings,  middle  eyes  of 

first  row  usually  not  larger  than  the  lateral.         ^^ 

(a) — Cephalothorax  not  distinctly  banded,  or  with  a 

median    band   much    narrower    than   the  eye 

area. 

(1) — Middle  eyes  of  the  first  row  smaller  than 
the  lateral,      ....     earolinensia. 
(2) — Middle  eyes  of  the  first  row  larger  than 
the  lateral. 
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(2o)— Three  dark  bands  on  the  venler 
converging     toward    the    spin- 
nereta,      ....     inkanesia. 
(26) — Small  dark  epots  on  the  venter,  no 
dark  bacd^               .     nidieola. 
(2c) — A  broad  Iranaverae  dark  band  on 
the    venter    behmd    the    lung; 
books,      .     .     .     baUimimana. 
(6) — Cephalolhoras  with   a   median  lighl  band  as 
broad  anteriorly  as  the  eye  area. 
(1) — Abdomen  with  a  ligbt  dnrso-median  band 
encloeing    a  shorter  dark  band  ante- 
riorly,        lepida. 

(2) — Abdomen  above  with  a  large  black  spot 
or  stripe  at  each  antero-lateral  margin. 
(2o)— Posterior   eyes    largest,    cepbalo- 
tborax    with  a  pair  of    black 
longitudinal  bands,     nigraurata. 
(2&) — Eyes  of  second  row  laigest,  cephalo- 
tborax  without  black  bands. 
(a) — Abdomen  below  with  a  large 
blackieh   mark,    first    leg 
not   more    than  2J  times 
the  length  of  the  cepbalo- 
thorax,    .     .     frondieola. 
(/!) — Abdomen      below     usually 
without  a  distinct  black- 
ish   mark,    first   leg   2.9 
times    the  length    of    the 
cephalothorax,      pureelli. 


1.  LfOttM  nigrm  (SUme).    (PI.  XXIX.  eg.  L) 
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is  high  in  front.  Maxillse  comparatively  long  and  slender.  Legs 
slout  and  short,  without  very  long  spines. 

Dimensions. — Length  of  cephalothorax  25  mm. 

Length  of  first  leg  5. 5  mm. 

Length  of  fourth  leg  9  mm. 

Color.'- *  Cephalothorax  smooth  and  shining,  uniform  black 
with  a  reddish- brown  luster,  no  stripes  whatever.  Stemimi  and 
coxse  similar,  somewhat  lighter.  Abdomen  black,  indistinctly 
mottled  with  olive  brown  or  gray,  without  any  distinct  pattern, 
though  there  is  a  more  of  less  distinct  light  median  stripe  on  the 
anterior  part  reaching  nearly  to  the  middle.  The  sides  of  the 
abdomen  are  black,  thickly  speckled  with  small  gray  dots.  Be- 
neath brownish,  with  no  distinct  markings.  Mandibles  and  palpi 
shining  dark  reddish  brown,  front  edge  of  cephalothorax,  just  below 
the  first  row  of  eyes,  yellowish.  Legs,  femur  dark  shining  like  the 
cephalothorax,  patella  white;  the  first  and  second  pairs  have  the 
other  joints  entirely  yellowish  white,  the  third  pair  are  similar 
but  with  prominent  black  spines  while  the  fourth  pair  have  the 
tarsus  banded  with  brown  at  the  ends ' '  (Stone) . 

Comparisons. — A  typical  Lycosa  in  form  of  legs,  small  space 
occupied  by  the  eye  area,  and  shortness  of  Uie  superior  spinnerets ; 
quite  distinct  from  any  other  American  species. 

2.  LyooBa  Bublata  n.  sp.    (PI.  XXIX,  fig.  2.) 

(1  ?,  type,  Stone  Coll.,  Sand  Barrens,  Pt.  Pleasant,  N.  J.) 

Eyes. — First  row  fully  as  broad  as  the  second,  lateral  eyes 
slightly  higher.  Eyes  of  second  row  not  quite  their  diameter 
apart.  Third  row  slightly  wider  than  second,  its  eyes  about  the 
same  size  as  those  of  the  second  row,  and  about  equidistant  from 
each  other  and  from  the  second  row.  Dorsal  eye  area  not  one-fifth 
the  length  of  the  cephalothorax,  and  the  eyes  relatively  small. 

Form. — Head  low  and  sloping  on  the  sides,  length  of  chelicera 
more  than  twice  the  height  of  the  head  in  front.  Sternum  very 
slightly  longer  than  broad,  nearly  round.  Legs  stout  and  rela- 
tively short. 

Dimensions. — Length  of  cephalothorax,  2.5  mm. 

Length  of  abdomen,  2.5  mm. 

Length  of  first  leg,  6. 3  mm. 

Length  of  second  leg,  5.9  mm. 
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Length  ot  third  leg,  5.d  mm. 

Length  of  fourth  1^,  9  mm. 

Color  in  AleohoL — Ckphalothorax  dear  leddisb-brown,  shining 
and  without  hairs,  a  little  lighter  on  the  anlero-dorsal  portion  but 
with  no  distinct  median  stripe;  a  narrow  black  maiginal  line; 
forehead  yellowish ;  the  second  and  third  eyes  on  black  tubercles. 
Sternum  with  a  brown  mai^in,  otherwise  yellow  like  the  inferior 
surface  of  the  coxie.  Abdomai  abore  dark  greenish-b  own,  a  nar- 
row yellow  median  stripe  pointed  at  each  end  on  the  anterior  half 
of  the  dorsum,  and  on  either  side  of  it  two  rows  of  large  yellow 
spots  converging  toward  the  spinnerets;  sides  dark  greenish-brown 
with  numerous  small  yellow  spots;  venter  yellow  in  front  of  and 
around  the  lung  liooks,  this  yellow  area  ending  poeteriorly  in  a 
point  anterior  to  the  spinnerets,  and  to  either  side  of  it  greenish- 
brown  marbled  with  yellow.  I^igynwn  reddish- brown.  Chelieera 
reddish-brown ;  labiwn  black  with  yellow  distal  end ;  maxilla  yel- 
low. Leg»  yellow,  with  distinct  broad  brown  rings  on  all  the  joints 
except  the  metatarsi. 

CompariaOTit. — This  species  has  some  resemblance  to  L.  nigra 
(Stone),  but  differs  from  the  latter  in  epigynum,  form  of  sternum, 
and  coloration  of  abdmaen  and  legs.  The  epigynum  is  compara- 
lively  small  and  simple,  but  evidently  mature  since  it  is  distinctly 
elevated  and  dark  colored. 

S.  I7MM  OOTMta  pvlobn  a.  lutap.    (Fl.  XXIX,  Be*.  3,  4.) 

Lseoia  oertata  Hentz,  EeyserliDK,  1876. 
TZy«Ma  oertata  Hentz,  Kmertoa,  1688. 
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Dimendons. — Length    of    oephalothorax,    cf,    2.7    mm.;     ?, 
3.3  mm. 

Length  of  abdomen,  cT,  2.8  mm. ;   $,5.3  mm. 

Length  of  first  leg,  cf,  8.9  mm. ;   9,  9  mm. 

Length  of  second  leg,  cf i  8  mm. ;   9,  8.5  mm. 

Length  of  third  leg,  cf,  7.3  mm.;   9,  8  mm. 

Length  of  fourth  leg,  c?,  10  mm. ;   9,  12.5  mm. 

Color  in  Life, — Cephalothorax  in  the  9  with  a  broad  buff 
median  band  widest  at  the  middle  and  extending  from  the  ante- 
rior eyes  backward  the  whole  length  of  the  dorsum,  and  in  it  a 
short,  very  narrow  darker  line  between  the  posterior  eyes  and  a 
similar  line  at  the  dorsal  groove ;  on  each  side  of  this  band  a  broad 
dark -brown  band,  next  a  narrow  buff  line,  then  a  submarginal 
band,  composed  of  a  single  row  of  dark -brown  spots,  finally  a 
narrow  buff  marginal  line.  Sternum  pale  yellow-brown  with  a 
darker  marking  in  the  form  of  a  closed  curve,  rounded  anteriorly 
and  pointed  posteriorly,  the  extreme  margin  of  sternum  bdng 
brownish-black.  Abdomen  above  a  grayish-buff,  with,  on  the 
anterior  half,  a  median  brown  band  pointed  behind,  there  ending 
at  about  the  middle,  and  including  a  lighter  band ;  to  each  side  of 
this  a  rather  indistinct  brown  band  extending  about  to  the  middle, 
and  continued  toward  the  spinnerets  as  a  row  of  about  five  black 
spots  with  pale  spots  between  them;  sides  of  abdomen  a  lighter 
ground  color,  with  numerous  short  brown  stripes  pointing  caudad 
and  a  few  dark-brown  spots ;  venter  grayish-white,  with  two  pairs 
of  longitudinal  rows  of  small  brown  spots  converging  toward  spin- 
nerets, the  inner  rows  more  pronounced  m  their  anterior  portions, 
the  outer  rows  in  their  posterior  portions.  Legs  yellowbh,  darker 
above,  the  palpi  and  maxillw  the  same  color,  the  chelicera  darker, 
and  the  labium  black.  Superior  spinnerets  pale  gray,  the  inferior 
brown. 

In  some  females  the  dark  stripes  are  lacking  on  the  venter. 

The  males  are  very  similar  in  coloration,  but  darker,  particularly 
on  the  abdomen,  and  the  tibia  of  the  first  1^  is  densely  covered 
with  long  black  hairs,  resembling  the  arrangement  of  bristles  on 
a  test-tube  cleaner. 

Comparisons, — I  have  made  a  new  subspecies  of  this  Pennsyl- 
vania form  on  the  ground  of  the  absence,  in  all  the  numerous 
specimens  examined,  of  dark  annulations  on  the  legs.     Hentz  both 
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described  and  figured  for  bis  L.  oereata  dark  markings  oq  Ibe  legs, 
Hia  spedmeDS  were  from  Ifortb  Carolina.     L.  rufa  Keyeeriing  is 
not  the  ?  of  tbis  species,  as  KejBerling  suggested  it  might  be. 
4.  LyeoM  rslDMiu  D. ip.   tPl.XXIZ.ilgi.E.e.) 

(1  ¥,  2  c?c?,  types.  Stone  Coll.,  Germanlown,  Philadelpbia. ) 

^es. — First  row  straight,  its  eyes  of  equal  wie,  narrower  than 
the  second  row.  Eyes  of  second  row  largest,  more  than  their 
diameter  apart.  Third  row  widest,  its  eyes  on  black  tubercles  and 
slightly  nearer  second  row  than  each  other.  Dorsal  eye  area  about 
one-fifth  the  length  of  the  cephalothorax. 

Form. — Cephalothorax  pointed  in  front  and  rounded  behind. 
Chelicera  not  quite  1^  times  as  long  as  the  head  is  high  in  front. 
Sternum  a  little  longer  than  broad.  Maxillae  more  than  twice  as 
long  as  the  labium.     Legs  stout. 

Dimeneions. — Length  of  cephalothorax,  <^,  S.!)  mm.;  $, 
3.4  mm. 

Length  of  abdomen,  cf,  3  mm. ;   ?,  3.2  mm. 

Length  of  first  leg,  c?,  12.2  mm. ;   ?,  11  mm. 

Length  of  second  leg,  c?,  11.8  mm.;   ¥,  10,6  mm. 

Length  of  third  leg,  cT,  10.1  mm.;   9,  10.3  mm. 

Length  of  fourth  leg,  d',  16  mm. ;  ¥,  14.5  mm. 

Color  in  Alcohol. — Cephalothorax  in  the  9  light  yellowish- 
brown,  eyes  surrounded  by  black ;  a  yellow  median  band,  as  broad 
as  the  space  between  the  posterior  eyes,  extending  from  the  second 
eyes  to  the  posterior  end  of  the  thorax;  extreme  mai^n  black. 
Sternum  yellowish.     Abdomen  above  brownifh  and  darker  than  the 

:j-hltcri 
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ating  bands  following  the  line  of  the  cephalo-thoracic  groove,  the 
other  passing  latero-caudad.  A  bdomen  above  in  the  brighter  indi- 
vidual (type)  with  a  large  black  spot  at  each  antero- lateral 
margin,  a  black  spot  at  the  centre  of  the  dorsum  from  which  two 
very  narrow  black  lines  pass  forward  and  diverge,  and  on  each 
margin  of  the  dorsum  a  row  of  about  six  smaller  black  spots,  the 
most  posterior  incompletely  connected  with  those  of  the  opposite 
side  by  cross  lines  of  minute  black  dots  ;  in  the  other  cf  these 
markings  are  very  indistinct.  Sides  and  venter  as  in  ?.  Legs 
and  palpi  darker  than  in  ? . 

Compariaonx, — This  form  is  quite  similar  in  general  appearance 
to  L,  verisimilid  n.  sp. ;  both  have  also  the  line  of  hairs  on  the 
anterior  surface  of  the  chelicera ;  but  the  genitalia  of  the  two  are 
quite  different,  and  relv/eevts  has  much  stouter  legs. 

5.  Lyooia  lepalohralis  n.  sp.    (PI.  XXIX,  fig.  7.) 

(1  ?,  type,  author's  collection.  Woodland  Cemetery,  Phila- 
delphia. ) 

Eyes, — First  row  very  slightly  broader  than  the  second,  its 
middle  eyes  slightly  higher  and  larger  than  the  lateral.  Eyes  of 
second  row  largest,  more  than  their  diameter  apart.  Third  row 
slightly  wider  than  second,  its  eyes  nearer  to  the  second  row  than 
to  each  other.  Dorsal  eye  area  only  about  one-sixth  the  length  of 
the  cephalothorax.     All  eyes  relatively  small. 

Form, — Head  rather  low  in  front  and  its  sides  oblique.  Cephalo- 
thorax very  broad  in  front,  more  than  three-fifths  its  greatest 
diameter,  highest  just  behind  the  posterior  eyes.  Sternum  longer 
than  broad.  Chelicera  massive,  their  length  about  twice  the  height 
of  the  head  in  front.  Legs  short,  tapering  in  diameter  from 
proximal  to  distal  end. 

Dimensions,  —  Length  of  cephalothorax,  4.6  mm. 

licngth  of  abdomen,  6.2  mm. 

Length  of  first  leg,  12  ram. 

Length  of  second  leg,  10.8  mm. 

Length  of  third  W,  10.4  mm. 

Length  of  fourth  leg,  15  mm. 

Color  in  Life,  —  Cephalothorax  black,  a  brown  area  surrounding 
the  eye  region  and  superior  part  of  sides  of  head  and  forehead,  this 
brown  passing  backward  as  a  median  band  as  broad  as  the  eye 
area,  constricted  just  anterior  to  the  dorsal  groove  and  forming  a 
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narrow  line  on  each  ude  of  this  grove ;  a  narrow  marginal  line  of 
brown.  Sternum  jet-black  and  shining,  without  haire.  Abdomen 
above  brown,  a  slightly  darker  indistinct  median  band  on  the  anterior 
half,  a  deep-black  spot  at  each  antero-Iateral  margin,  and  on  each 
mai^n  of  the  poslerior  half  of  the  dorsum  a  row  of  five  small 
spots  of  white  hairs,  the  corresponding  onee  of  oppoaite  ^des  con- 
nected hy  traoBverEe  lines  of  black;  pides  finely  marbled  with 
brown  and  gray ;  venter  deep  black  including  the  epigynum  and 
the  r^on  in  front  of  the  lung  slits,  this  black  area  conver^g 
behind  to  the  spinnerets  and  its  lateral  margins  somewhat  racemose. 
CheHeera,  labium  and  maxilla  deep  black  and  glistening  as  also 
the  under  surface  of  the  eoxa;  the  chelicera  with  few  haire  and 
with  a  reddish  prominenca  at  the  supero- lateral  angle.  Legs 
shining  reddish-brown  except  the  coxce  which  are  black  above  and 
below,  femora  unhanded;  first  legs  unhanded  and  darker  than  the 
others;  di<<tinct  annulations  of  brown  and  black  on  the  patelln, 
libisB  and  tarsi  of  the  third  and  fourth  legs,  leas  distinct  annula- 
tions on  the  second  1^.     PaljA  blackish -brown. 

lu  alcohol  the  black  on  the  venter  shows  indistinct  lines  of 
-minute  brown  spots  converging  toward  the  spinnerots. 

Comparumia. — This  species  in  the  form  of  the  head  is  somewhat 
intermediate  between  Trochota  and  Tarentula.  It  is  very  close  to 
Lyeota  {Tarentula)  modesta  (Keys.),  from  which  it  differs:  (1) 
slightly  in  the  form  of  the  epigynum;  (2)  in  the  middle  eyes  of 
the  first  row  bdng  much  less  than  twice  as  large  as  the  lateral,  and 
in  that  the  eyes  of  the  Eecond  row  are  sepamted  from  each  other 
by  nearly  their  full  diameter;  (3)  in  the  black  color  of  the  ster- 
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as  those  of  the  second  row,  and  about  as  far  from  them  as  from 
each  other.  Dorsal  eye  area  less  than  one-fifth  the  length  of  the 
cephalothorax. 

Fonn. — Chelicera  not  IJ  times  the  length  of  the  head  in  front, 
sides  of  head  comparatively  steep.  Sternum  longer  than  broad. 
Legs  stout  and  tapering. 

Dlmermona. — Length  of  cephalothorax,  4.2  mm. 

Length  of  abdomen,  7  mm. 

Length  of  first  leg,  12.5  mm. 

Length  of  second  leg,  12  mm. 

Length  of  third  leg,  12  mm. 

Length  of  fourth  leg,  16  mm. 

Color  in  Life, — Cephalothorax  with  a  narrow  median  stripe  of 
long  buff  hairs  extending  from  the  second  row  of  eyes  to  the  pos- 
terior end  of  the  thorax,  its  anterior  two-fifths  divided  into  two  by 
a  black  line ;  the  remainder  of  the  cephalothorax  black  with  short 
brown  hairs,  and  a  few  scattered  long  buff  hairs  on  the  posterior 
a.si>ects  of  the  sides.  Sternum  black  with  scattered  long  white 
hairs.  Abdomen  above  lighter  than  cephalothorax,  very  dark 
chocolate- brown,  a  tuft  of  long  buff  hairs  at  the  anterior  dorso- 
median  edge  and  two  very  short  stripes  of  similar  hairs  diverging 
backward  from  this  tuft,  between  them  a  median  blackish  mark 
shaped  like  a  spearhead  and  terminating  in  a  point  anterior  to  the 
middle,  and  on  the  outer  side  of  each  buff  stripe  an  indistinct 
blackish  band;  to  either  side  of  the  mid-line  a  row  of  4-5  minute  ♦ 
ifpots,  each  composed  of  a  few  thick  snow-white  hairs;  sides  paler 
chocolate-brown,  with  numerous  small  white  spots;  venter  buff 
with  two  lines  of  blackish  color,  converging  from  the  lung  books 
to  the  spinnerets,  and  two  less  distinct  dark  lines  converging  from 
epigynuin  not  as  far  back  as  the  spinnerets,  and  numerous  dark 
small  spots  on  the  remainder  of  the  venter.  Lwig  books  yellow, 
epigynal  margins  blackish,  area  around  epigynum  brown,  spin- 
nerets blackish-brown.  Chelicera  deep  black,  a  nearly  white 
knoblike  projection  at  the  supero-lateral  angle  of  each.  Labium 
deep  black.  MoxUUb  rufous-black  like  the  under  surface  of  the 
coxcc.  Legs  deep  rufous-brown  with  white  hairs  and  black  spines, 
femora  a  little  lighter  than  the  other  joints. 

In   alcohol  the    black   of    the  thorax  and  sternum   becomes  a 
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browniBh -black,   and  an   indisdnct  broad,  paler  marg^al    band 
becomes  apparent  on  the  thorax. 

CotnpariiOTU. — Cf.  L.  a^ulchratU  u.  ap. 
7.  LjeoM  itoiul  n.  ip.   (PL  XXIX,  flgs.  9,10.) 

(Types  of  <f  and  $  in  author's  collection,  from  Philadelphia; 
numerous  specimens  from  Philadelphia  and  its  vicinity,  and  from 
Westchester,  Pa.) 

Eyes. — First  row  ehorter  than  the  second,  its  middle  eyes  slightly 
higher  than  the  lateral.  Eyes  of  second  row  largest,  a  little  more 
tlian  their  diameter  apart.  Third  row  widest,  its  eyes  nearly  equi- 
distant from  each  other  and  from  the  second  row.  Dorsal  eye  area 
nearly  one-quart«r  the  length  of  the  cephalothorax. 

Fonn. — Chelicera  fully  IJ  times  as  long  as  the  head  is  high  in 
front.  Sternum  longer  than  wide,  rather  pointed  behind.  Supe- 
rior spinnerets  longer  than  the  inferior.  Legs  long  and  slender, 
with  short  hairs  and  long  spines.  Labium  barely  half  the  length 
of  the  maxillie  and  rather  conically  pointed  at  its  distal  end. 
Cephalothorax  narrow,  in  front  less  than  half  its  greatest  trans- 
verse diameter,  highest  at  third  pair  of  eyes.     Sides  of  head  steep. 

Dimetuiom. — Lejiglh  of  cephalothorax,  cf,  3.1  mm,;  ?, 
3.1  oun. 

Length  of  abdomen,  ij",  3  mm. ;   9,  3.5  mm. 

Length  of  first  leg,  &,  12.3  mm. ;  ¥,  lO.l  ram. 

Length  of  second  leg,  c?,  11  mm. ;   9,  9.8  mm. 

Length  of  third  leg,  c?,  10.5  mm. ;   9,  9  mm. 

Length  of  fourth  I^,  c?,  14.5  mm. ;   9,  14  mm. 


1902.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  547 

but  with  grayL«^h  hairs,  these  most  densely  grouped  on  the  margins 
of  the  posterior  half  where  they  compose  two  grayish  bands. 
Lang  hooks  pale  yellowish-white.  Spinnerets  dark  at  base  and  light 
at  tips.  Chelieera  and  labium  deep  black,  maxillcB  brownish-black. 
Legs :  First  leg  with  the  coxa,  femur,  patella  and  tibia  deep  black, 
tarsus  and  metatarsus  yellowish-brown,  the  tarsus  with  a  black 
ring  at  its  proximal  end,  short  black  hairs  hide  the  claws  of  the 
metatarsus,  the  tibia  thickly  covered  with  long  black  thick  hairs 
implanted  on  all  sides,  but  most  numerous  dorsally  and  ventrally, 
each  tibia  thus  resembling  a  black  brush  (but  the  hairs  relatively 
not  as  long  as  in  L.  oereata  pulehra) ;  second  leg  with  the  coxa, 
femur,  patella  and  tibia  black,  tarsus  yellowish-brown,  with  dark 
rings  at  the  ends  and  one  in  the  middle,  metatarsus  yellowish- 
brown  ;  third  and  fourth  legs  with  the  coxa  and  femur  deep  black, 
the  patella  rufous-black,  the  tibia,  tarsus  and  metatarsus  yellowish - 
brown  with  dark  rings;  the  distal  ends  of  all  metatarsi  black. 
Palpi  black,  except  the  tarsus,  which  is  brownish-black. 

In  alcohol  the  dorso-median  thoracic  appears  red,  that  of  the 
abdomen  brownish. 

?.  Color  in  Life,—  Cepfialothorax  black,  a  broad  median  band 
composed  of  long  gray -buff  hairs  (not  nearly  white  as  in  the  cf ) 
extending  from  the  posterior  eyes  to  the  posterior  end  of  the 
thorax,  broadest  anteriorly  where  it  occupies  the  whole  space 
between  the  second  and  even  extends  a  little  lateral  to  them,  filling 
the  space  between  the  third  eyes  and  with  a  slight  constriction  at 
this  j)oint,  enlarging  slightly  at  middle  and  here  more  or  less 
distinctly  notched,  narrower  behind.  To  each  side  of  this  band 
the  black  color  is  hairless,  but  on  the  lower  sides  with  rather 
sparsely  scattered  white  hairs,  such  hairs  forming  also  a  very 
narrow  marginal  band.  8i<le?  of  head,  forehead  and  clypeus  rusty 
black.  Sternum  a  ni-^ty  dark-brown  with  a  narrow  pale  margin. 
Abdomen  above  at  base,  next  to  i)e(licel,  with  a  transverse  baud  of 
black,  and  when  the  abdomen  is  viewed  strictly  from  the  dorsum 
each  end  of  this  baud  apjwars  as  a  large  black  spot  at  an  antero- 
lateral niar<^iu,  and  in  some  individuals  these  sjjots  are  continuous 
with  those  i)laced  iy)steriorly ;  ground  color  of  dorsum  buff-brown, 
with  large  irregular  sj)()ts  of  black  on  the  margins  converging 
toward  the  spinnerets,  two  pairs  of  these  spots  on  tlie  anterior  half 
being  particularly  prominent,  corresponding  spots  of  op[)osite  si<les 
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IrsDsversely  conDected  by  aagular  black  lines  each  margined  poste- 
riorly wilh  a  narrow  line  of  white  haira,  and  at  the  middle  point 
of  each  black  transverse  line  a  black  spot ;  on  the  anterior  half  of 
the  dorsum  two  email  round  spots,  each  black  medially  and  white 
laterally,  placed  close  together  near  the  mid-line.  Sides  of  abdo- 
men brownish  with  nuroeroua  small  white  spots.  Venter  pale  gray, 
with  small  black  spots  conver^ng  more  or  lefs  as  curved  lines 
toward  the  spinnerets  and  variable  in  Dumber  and  size.  Limg 
books  pale  yellowish -white  and  very  distinct.  Eptgynwn  rusty 
brown.  Labium  deep  ferni^nous,  almost  black;  ettelusera  the 
same  color  on  their  anterior  but  a  little  paler  on  their  posterior 
surface.  Maxilla  pale  yellowish- brown  like  the  ventral  surface  of 
the  eoxai.  All  the  legx  distinctly  banded  ftith  buff  and  black  above 
and  below  on  all  the  joints  except  the  metatarsi,  which  are 
yellowish-brown.      Palpi  similarly  colored. 

In  alcohol  the  buS  markings  and  thoracal  stripe  in  the  ?  change 
(o  reddish,  and  the  black  of  the  cephalothorax,  except  around  the 
eyes,  to  a  deep  reddish- brown. 

Cmnpariiotts.  —  This  beautiful  small  woodland  species  I  take 
pleasure  in  naming  for  my  friend,  Mr.  Witmer  Stone,  who  was 
the  first  to  mont^raph  the  Lycosids  of  this  vicinity. 

L.  gtonei  shows  a  marked  sexual  difference  In  coloration,  more 
than  any  other  of  the  local  forms,  but  as  I  have  observed  the 
copulation  and  mating,  there  is  no  doubt  of  the  si^ecific  identity  of 
Ihe  males  and  females  here  described. 

It  is  a  very  well-marked  species,  the  thick  brush  of  hairs  on  Ihe 
first  tibia  of    the  J'  being  s^hared  only  by  the  cf  of  L.   ocreata. 
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other.     Eyes  not  black  but  clear  in  color.     Dorsal  eye  area  a  little 
more  than  oue-sixth  the  length  of  the  cephalothorax. 

Form, — Length  of  chelicera  fully  twice  the  hefght  of  the  head 
in  front,  a  line  of  black  hairs  on  the  anterior  face  of  each.  Ster- 
num distinctly  longer  than  broad.  Legs  long  and  slender  with 
numerous  fine  hairs.  Cephalothorax  in  front  almost  half  its 
greatest  transverse  diameter,  highest  at  middle,  sides  of  head 
rather  steep. 

Dimensions, — Length  of  cephalothorax,  c?,  3.2  mm. ;  ?, 
4.2  mm. 

Length  of  abdomen,  cJ*,  2.8  mm. ;   ?,  4.1  mm. 

Length  of  first  leg,  c?,  9.9  mm. ;   ?,  12.5  ram. 

Length  of  second  leg,  c?,  9  mm. ;   9,  11.8  mm. 

Length  of  third  leg,  c?,  9  mm. ;   ?,  12.1  mm. 

Length  of  fourth  leg,  c?,  12.5  mm. ;   9,  16.7  mm. 

9,  Color  in  Alcohol, — Cephalothorax  very  dark  reddish-brown, 
eye  region  black,  a  broad  buff  median  stripe  arising  between  the 
posterior  eyes,  widest  in  its  anterior  third  and  most  anteriorly 
containing  a  narrow  black  line,  and  extending  caudad  to  the  end 
of  the  thorax;  and  there  is  a  much  narrower,  interrupted  sub- 
marginal  stripe.  Sternum  dark  reddish-brown,  with  a  median 
lighter  line  anteriorly.  Abdomen  above  considerably  lighter  than 
cephalothorax,  brown  and  buff  as  follows :  a  dark-brown  spot  at 
each  antero-lateral  margin  continued  backward  along  the  lateral 
margin  of  the  dorsum  as  a  brown  line  anteriorly  and  a  row  of 
brown  dots  posteriorly,  between  these  brown  margins  a  broad  dark- 
buff  band  which,  on  the  posterior  half,  is  broken  into  4-5  trans- 
verse buff  arches  separated  by  dark-brown  dots,  and  in  the  anterior 
half  contains  a  spearhead-shaped  black  mark  terminating  in  & 
black  spot  just  behind  the  middle  of  the  dorsum ;  sides  dark-buff 
with  numerous  brown  spots;  venter  light  buff  with  small  black  spots 
arranged  in  a  U-shape,  the  opening  of  the  U  directed  cephalad 
and  its  curs-e  just  anterior  to  the  spinnerets,  while  the  space  en- 
closed by  it  contains  a  few  minute  black  dots.  Epigynum  and 
spinnerets  dark  reddish -brown ;  lung  book  and  region  anterior  to 
epigynum  pale  brownish.  Chelicera  dark  reddish- brown,  almost 
black;  labium  blackbh  at  base  and  yellow  at  tip;  m/ixilke  reddish- 
brown,  a  little  lighter  at  the  distal  end.  Legs  with  black  spines 
and  short  white  hairs,  reddish-brown  and  much  lighter  than  the 
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Bides  of  the  cepholothorax,  nith  distinct  annulatioiiB  on  all  joiDts 
except  the  metatarsi,  the  coxk  beneath  pale  yellowish -browQ. 
Palpi  colored  like  the  legs. 

c?.  Color  in  Alcohol. — Much  like  the  ?.  Cephalothorax  a 
very  dark  reddish -brown,  median  band  clear  reddish  and  broadest 
in  its  anterior  third,  extending  from  middle  eyes  to  posterior  end 
of  thorax,  in.  its  anterior  third  divided  by  a  median  dark  line 
broadest  anteriorly,  long  whitish  hairs  being  present  on  each  side 
of  this  dark  line;  the  median  thoracal  band  is  widest  a  little  ante- 
rior to  the  middle  of  the  cephalothorax  (where  it  is  not  quite  as 
wide  as  the  distance  between  the  eyes  of  the  third  row),  is  there 
constricted  and  narrower  posterior  to  this  constriction ;  there  is  also 
a  rather  indistinct  broad  submarginal  band  of  reddish ;  black  bands 
connect  the  eyes  of  the  second  and  third  rows.  Sternum  as  in  $ . 
Abdomen  above  dull  brown  with  a  broad  pattern  of  lighter 
yellowish -brown,  this  pattern  broadest  anteriorly,  narrowing  toward 
the  epinnerets  and  enclosing  in  its  anterior  half  a  darker  oval  mark 
with  narrow  black  border;  sides  dull  brown  with  paler  stripings 
ventrally;  venter  light  reddish -brown,  a  line  of  indistinct  small 
dark  spots  on  each  margin,  a  median  dark  band  extending  from 
the  anterior  edges  of  the  lung  books  anteriorly  to  a  distance  of 
one-fifth  ibe  length  of  the  abdomen  from  the  spinnerets  posteriorly, 
this  median  band  concave  anteriorly  where  it  has  a  width  equaling 
the  distance  between  the  vellow  lung  booke,  and  narrowed  poste- 
riorly where  it  ends  bluntly,  and  to  either  side  of  tliis  band  minute 
yellowish  spots.      Chelieera   reddish -brown,  labium  a  little  lighter 
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Eyes.  — First  row  almost  as  broad  as  the  second,  tjie  centres  of 
the  lateral  eyes  of  the  first  row  lateral  to  the  centres  of  the  lateral 
eyes  of  the  second  rows,  middle  eyes  larger  and  slightly  higher. 
Eyes  of  second  row  largest,  more  than  their  diameter  apart.  Third 
row  widest,  its  eyes  nearer  to  the  second  row  than  to  each  other. 
Dorsal  eye  area  a  little  more  than  one-sixth  the  length  of  the 
cephalothorax. 

Form,  — Cephalothorax  very  high  in  front,  its  posterior  declivity 
very  gradual  and  beginning  anteriorly  close  to  the  posterior  eyes, 
moderately  sloping  on  the  sides.  Chelicera  more  than  twice  as  long 
as  the  head  is  high  in  front,  and  with  an  elongate  protuberance  at 
the  supero -lateral  angle.  Sternum  longer  than  broad.  First  leg 
much  thicker  and  stouter  than  the  others. 

Dimensions  of  ?. — Length  of  cephalothorax,  10  mm. 

Length  of  abdomen,  11  mm. 

Length  of  first  leg,  24  mm. 

Length  of  second  leg,  23  mm. 

Length  of  third  leg,  21  mm. 

Length  of  fourth  leg,  27  mm. 

Colors  in  Alcohol,  ?  9. — Cephalothorax  above  reddish -brown  to 
almost  black,  a  lighter  median  band  as  broad  anteriorly  as  the  eye 
area  extending  backward  and  constricted  just  anterior  to  the  dorsal 
groove,  narrow  around  this  groove,  constricted  more  deeply  just 
behind  it  and  enlarging  again  to  the  posterior  edge  of  the  thorax ; 
sides  of  the  head  sometimes  as  light  as  this  band;  extreme  margin 
of  thorax  black.  Sternum  light -brown  to  blackish -brown.  Abdo- 
men  above  light  to  dark -brown,  a  median  darker  band  extending 
the  whole  length  of  the  dorsum,  but  most  distinct  on  the  posterior 
part,  its  margins  posteriorly  deeply  pectinate;  sides  yellowish-brown 
dorso-posteriorly  and  with  a  black  longitudinal  band  ventro- 
anteriorly ;  venter  yellowish-brown  to  blackish  with  a  more  or  less 
distinct  darker  area  from  epigynum  to  spinnerets,  and  a  dark 
semicircle  around  the  spinnerets  anteriorly.  Epigynum  reddish- 
brown.  Superior  spinnerets  lighter  than  the  inferior.  Chelioera 
deep  reddish-brown  to  black,  a  reddish  prominence  at  the  supeio- 
lateral  angle.  Labium  and  inaxillcB  reddish-brown  with  lighter 
distal  ends,  labium  somewhat  darker  than  the  maxillae.  Legs  : 
First  leg  darker  than  second,  black  in  some  individuals ;  second 
pair  darker  above   than  third   and   fourth,   without  annulations, 
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[August, 
Palpi  of  the  same  color 


distal  ends  pf  tanu  and  metatarsi  black, 
as  the  posterior  l^s, 

GmparUona.  —Easily  distinguished  from  all  others  of  the  genus 
hy  the  great  thickness  of  the  fiist  legs.     This  is  a  character,  united 
with  that  of  the  great  height  of  the  cephalothorax  in  front,  which 
would  seem  to  warrant  the  eetablishmeat  of  a  new  genus  for  it. 
10.  I>7eo(«  pnnetnlkU  Heoti.    (PL  XXIX,  Og.  M.) 
Lyeo»a  punelulaCa  Hentz,  1841. 
14/eoia  panetulata  Hentz,  Emerton,  1885. 
nee  Lj/eoia  punctulata  Heutz,  Stone,  1890. 
Lycota  panetulata  Uentz,  Harx,  1889. 
(2  mature  $9,  Philadelphia,  author's  collection. ) 
Eyet. — First  row  shorter  than  the  second,  lateral  eyes  slightly 
lai^r  and  sightly  lower.     Second  eyes  almost  their  diameter  apart, 
slightly  larger  than  third  eyes.     Third  row  slightly  wider  than 
second,  its  eyes  nearer  second  row  than  each  other.     Dorsal  eye 
area  not  one-Sfth  the  length  of  the  cephalothorax. 

Form. — Cephalothorax  comparatively  slender,  in  front  highest 
and  not  quite  one-half  as  wide  as  the  greatest  transverse  diameter. 
Sides  of  head  steep.  Length  of  chelicera  about  1^  limes  the 
height  of  head  in  front.  Sternum  a  little  longer  than  broad. 
Legs  rather  stout,  thickly  covered  with  short  hairs.  A  prominence 
on  the  supem-lateral  angle  of  the  chelicera.  Superior  spinnerets 
about  as  long  as  the  inferior. 

Dimengione. — Length  of  cephalothorax,  6.8  mm 

Length  of  abdomen,  9  mm.  , 
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median  band  extending  the  whole  length  of  the  dorsum,  widest  at 
the  middle  and  anteriorly  with  a  black  edging  on  each  margin  of 
it,  on  each  side  of  this  median  band  paler  grayish-brown  with  a 
rather  indistinct  large  brownish  s})Ot  at  each  antero-lateral  margin ; 
sides  mottled  with  gray  and  reddish-brown ;  venter  with  a  trans- 
verse row  of  three  large  black  spots  just  behind  the  plane  of  the 
epigynum.  and  a  blackish  area  extending  from  them  and  converg- 
ing toward  but  not  reaching  the  spinnerets,  this  black  area  bor- 
dered on  each  side  by  a  line  of  contiguous  buff  dots;  in  the 
other  9  the  venter  shows  this  blackish  area  in  the  same  position, 
and  scattered  assymmetrically  upon  and  around  it  about  16  deep 
black  spots  of  varying  size.  Epigynum  black,  region  about  it 
yellowish.  Spinnerets  brown.  Chelicera  black,  maxillce  and 
labium  dark  reddish-brown  like  the  ventral  surface  of  the  coxce. 
Legs  light  chocolate-brown  without  darker  markings,  the  dorsal 
surface  of  the  coxse  black. 

Comparisons, — A  well-defined  species,  agreeing  with  Hentz's 
description  and  figures.  The  specimens  labeled  by  Stone  **  punc- 
tulata  "  and  described  as  such  by  him  are  individuals  of  L,  scutu- 
lata in  which  the  dorso-median  band  of  the  abdomen  is  not  notched 
posteriorly. 

11.  Lyooia  loutulata  Hentz.    (PI.  XXIX,  figs.  15, 16.) 

Lycosa  scutulata  Hentz,  1841. 
Lyeosa  scutulata  Hentz,  Emerton,  1885. 
Lycosa  scutulata  Hentz,  Marx,  1889. 
Lyeosa  scutulata  Hentz,  Stone,  1890. 
Lyeosa  punctulata  Hentz,  Stone,  1890. 
Lyeosa  scutulata  Hentz,  Banks,  1892. 

(Numerous  specimens  from  Philadelphia,  Chester  county,  York 
Furnace,  Pa. ;  Pt.  Pleasant,  X.  J. ) 

Eyes, — First  row  shorter  than  the  second,  the  lateral  eyes  con- 
siderably lower  than  the  middle.  Eyes  of  second  row  largest,  less 
than  their  diameter  apart.  Third  row  widest,  its  eyes  nearer 
second  row  than  each  other.  Dorsal  eye  area  about  one-fifth  the 
length  of  the  cephalothorax. 

Form. — Cephalothorax  narrow,  in  front  not  quite  half  its  greatest 
transverse  diameter,  highest  at  the  posterior  eyes.  Sides  of  head 
rather  steep.  Chelicera  slightly  more  than  IJ  times  as  long  as 
the  head  is  high  in  front.  Sternum  longer  than  broad.  Legs  long 
and  rather  slender. 
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Dimeneioiu. — Length  of  cephalothorax,  c?,  7  mm. ;   9,  7.5  mm. 

Length  of  abdomen,  cT,  8  mm.  ;   ¥,  13  mm. 

Length  of  first  leg,  c?,  28  mm. ;   9,  25  mm. 

Length  of  second  leg,  c?,  25  mm. ;   9,  23  mm. 

Length  of  third  leg,  d",  23  mm. ;   9,  20  mm. 

Length  of  fourth  leg,  c^,  33  mm. ;   9,  31  mm. 

Cohr  in  Life,  9.  CephaUAhorax  pale  grayish-buff,  a  brown- 
black  broad  band  on  each  side  of  the  mid-Uue  enclosing  in  froat 
the  eyes  of  the  corresponding  side  and  passing  back  to  the  end  of 
the  thorax,  the  bu&  line  enclosed  by  these  stripes  much  narrower 
than  them  and  widest  posteriorly;  a  narrow  brown-black  sub- 
marginal  line,  and  a  black  vertical  stripe  from  each  lateral  eye  of 
the  first  row  to  the  ventral  margin  of  the  head  in  front.  Sternum 
pale  yellowish  with  a  darker  margin.  Abdomen  above  wilh  n 
black-brown  broad  median  band  extending  its  whole  length  and 
widest  at  the  middle,  this  band  generally  enclosing  two  or  three 
oblique  brown  spots  anteriorly  and  its  margins  indented  bv  brown 
more  poeteriorly  (though  in  some  individuals  such  indentations  are 
not  present),  and  margined  on  each  side  by  a  narrower  buff  band: 
sides  streaked  black-brown  and  buff  above,  paler  yellow  wilh  a 
few  dark  spots  below;  venter  grayish-white  wilh  one  or  two  pairs 
of  narrow,  longitudinal,  slightly  darker  lines  converging  from  the 
lung  books  to  the  spinnerets.  SpinnereU  dark,  epigynvm  blackish, 
Iwig  books  grayish -white.  Chelicera  pale-brown  with  a  reddish 
prominence  at  the  supero- lateral  angle,  and  a  line  of  darker  hairs 
anteriorly.     Labium  a  paler  brown,  and  maxilla  yellowish.     Legs 
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from  L,  punctulata,  with  which  it  has  sometimes  been  confounded, 
in  both  form  and  coloration. 

12.  Lyoosa  oinerea  (Fabr.)    (PI.  XXIX,  flgs.  17, 18). 

Araneus  cineretts  Fabricius,  1793. 
Lycosa  einerea  Fabr.,  Emerton,  1885. 
Lyeosa  lynx  Hahn,  1831. 
Lycosa  halodroma  C.  Koch,  1848. 
Aretosa  einerea  Idem. 
Arctoia  lynx  Idem. 
Trochosa  einerea  Fabr.,  Marx,  1889. 
Troehosa  einerea  (Fab. )   Stone,  1890. 
Lyeosa  maritima  Hentz,  1841. 

(Pt.  Pleasant,  Sea  Isle,  N.  J. ) 

Eyes, — First  row  as  broad  as  the  second,  or  the  centres  of  its 
lateral  eyes  more  lateral  than  the  centres  of  the  lateral  eyes  of  the 
second  row,  its  middle  eyes  from  1 J  to  1 J  times  as  large  as  the 
lateral.  Eyes  of  second  row  largesi,  not  quite  their  diameter 
apart,  separated  from  the  first  row  by  the  diameter  of  a  lateral  eye 
of  the  latter.  Third  row  widest,  its  eyes  a  little  nearer  second 
row  than  each  other.  Dorsal  eye  area  about  one-fifth  the  length 
of  the  cephalothorax. 

Form.  —  Cephalothorax  comparatively  wide,  its  highest  point  a 
little  anterior  to  the  dorsal  groove.  Head  low  in  front,  height  of 
forehead  from  the  dorsal  margins  of  the  second  eyes  less  than  one- 
half  the  length  bf  the  chelicera.  Legs  slender.  Sternum  longer 
than  wide.  Epigynum  very  small,  as  also  the  tarsal  joint  of 
the  c?  palpus.     Spinnerets  long. 

Dimensions  (si)ecimens  from  Pt.  Pleasant). — Length  of  cephalo- 
thorax, c?,  6.5  mm. ;   ?,  6.5  mm. 

Length  of  abdomen,  c?,  6.6  mm. ;   9,  9.5  mm. 

Length  of  first  leg,  c?,  19  mm. ;   9,  20  mm. 

Length  of  second  leg,  c?,  18.8  mm. ;   9,18  mm. 

Length  of  third  leg,  cf,  18.6  mm. ;   9,  18.8  mm. 

Length  of  fourth  leg,  c?,  25.7  mm. ;   9,  25.5  mm. 

Dimensions  of  c?  from  Sea  Isle. — Length  of  cephalothorax, 
5  mm. 

Length  of  abdomen,  5  mm. 

Length  of  first  leg,  15  mm. 

Length  of  second  leg,  14.8  mm. 

Lenth  of  third  leg,  13.9  mm. 

Length  of  fourth  leg,  20  mm. 


556  FROCEEDIKas  OP   THE   ACADEMY   OF  [AugUSt, 

Color  in  lAJe  (cf  from  Sea  Isle). —  Cephalothorax  marked  intri- 
cately with  white,  ^ray-brnwii  and  black,  ae  follows:  Head  white 
with  a  ahott  black  line  pacing  downward  and  backward  from  each 
posterior  eye ;  a  broad  dorsal  area  of  white  margined  with  grayish- 
brown  and  blai^k  in  interdigitatiug  patches;  sides  mainly  white 
iiiterrupt«d  with  grayish-browQ  lines,  the  extreme  mar^n  blackish. 
Slemum  pale  green.  Abdomen  with  a  medio-dorsal  stripe  of  gray 
on  the  anterior  half  interruptedly  margined  with  black,  and  on 
each  side  of  the  mid-line  extending  back  to  the  spinnerets  .a  row 
of  6-7  white  spots  margined  with  black  and  brownish ;  sides  above 
white  with  black  spots,  below  entirely  white;  venter  immaculate 
white,  lung  books  faint  yellow,  tpinncrets  greenish -brown.  Che- 
lieera  black  with  long  white  haint  on  the  anterior  surface,  and 
a  pale  prominence  at  the  superolateral  angle.  Labium  black. 
Maxilla  pale  brownish.  Legs  white  with  distinct  brownish  annula- 
lions  and  blotches  on  all  joints  except  upon  tlie  brownish  metatarsi, 
and  more  distinct  above  than  below.  Palpi  colored  like  the  legs, 
but  the  tarsi  blackish.     The  females  are  colored  like  the  males. 

Companions.  —  The  form  here  deecribcd  is  very  probably  the 
same  as  Henlz's  Lt/eoaa  marUima.  Whether  it  exactly  agrees  with 
the  European  L.  ciiierea  I  cannot  decide  from  the  descriptions  of 
the  authors,  and  have  not  had  opportunity  to  see  for  mj'self  speci- 
mens from  Europe.  If  they  should  eventually  prtive  not  to  be  the 
same  then  Hentz's  name  would  be  applicable.  Banks  (1891) 
regards  marUima  Hentz  as  a  synonym  of  einerea  (Fabr.  ). 

The  single  c?  I  obtained  at  Sea  Isle  differs  from  the  ij^d'  in  the 
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row  largest,  circular,  not  quite  their  diameter  apart.  Third  row 
wider  than  the  second,  the  distance  between  its  eyes  considerably 
greater  than  the  distance  separating  thera  from  the  second  row. 
Dorsal  eye  area  not  more  than  one-sixth  the  length  of  the 
cephalothorax. 

Form,  — Cephalothorax  highest  at  the  posterior  eyes,  in  front  a 
little  more  than  one-half  its  greatest  transverse  diameter.  Sides  of 
the  head  steep.  Chelicera  less  than  twice  the  height  of  the  head  in 
front,  massive.  Sternum  longer  than  broad.  Legs  stout,  thickly 
covered  with  short  hairs. 

Dimensions, — Length  of  cephalothorax,  cT,  11  mm.;  ?, 
12.5  ram. 

Length  of  abdomen,  cf,  9  mm. ;   ?,  11  mm. 

Length  of  first  leg,  c?,  36  mm. ;   ?,  35  mm. 

Length  of  second  leg,  c?,  33  mm. ;   ? ,  32  mm. 

Length  of  third  leg,  c?,  29  mm. ;   9,  30  mm. 

Length  of  fourth  leg,  d^,  40  mm. ;   9,  40  mm. 

Color  in  Alcohol,  9.  —  Cephalothorax  above  dark  reddish -brown 
without  distinct  markings,  blackish  around  the  eyes.  Sternum 
black.  Abdomen  above  dull  brown,  a  median  darker  (sometimes 
indistinct)  broad  band  on  the  anterior  half,  this  band  widest  ante- 
riorly and  terminating  bluntly  at  the  middle ;  sides  above  like  the 
dorsum,  below  yellowish-brown ;  whole  venter  behind  the  lung 
books  black,  epigynum  reddish-brown  as  the  spinnerets.  Chelicera 
reddish -brown  with  black  and  orange  hairs  anteriorly  and  a  bright 
red  prominence  at  the  suj^ro-lateral  angle.  Labium  and  maxillce 
black  or  deep  reddish-brown  with  lighter  tips.  Legs  dull  reddish- 
browu,  ventral  surface  of  the  coxie  black,  and  each  joint  with 
darker  ends.     Palpi  reddish-brown. 

Comparisons.—  This  is  one  of  the  few  of  Walckenaer's  species 
which  can  be  recognissed  with  some  certainty. 

14.  Lycosa  inhoneste  (Keys.).    (PL  XXIX,  figs.  21, 22.) 

2\trentula  inhonesta  Keyserlinjr,  187fi. 

Tarentula  tigrina  McCook,  1878.     (Not  valid  as  a  diagnosis.) 

Lycosa  vulpina  Emerlon,  1885. 

Lycosa  tigrina  (McCook),  Stone,  1890. 

Lycosa  vulpina  Emerlon,  Banks,  1892. 

( Several  specimens  of  both  sexes  from  Chester  county.  Pa. ;  1  9 
from  Viiieland,  N.  J.,  labeled^in  the  handwriting  of  Dr.  McCook, 
'*  Tarentula^tigrina,'*  may  be  his  type.) 
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Eya. — First  row  slightly  wider  than  the  second,  the  lateral  eyes 
■lightly  lower  and  slightly  smaller.  Eyes  of  the  second  row  largest, 
not  quite  their  diameter  apart.  Third  row  widest,  its  eyes  circular 
and  farther  from  each  other  than  from  the  second  row.  All  eyea 
very  small  for  the  size  of  the  spider.  Dorsal  eye  area  less  than 
one-seveulh  the  length  of  the  cephalothorax. 

Form. — Massive.  Cephalothorax  highest  at  the  posterior  eyes, 
in  front  slightly  more  than  one-half  its  greatest  diameter.  Sides  of 
head  moderately  oblique.  Length  of  the  ohelicera  more  than 
twice  the  height  of  Ihe  head  in  front.  Sternum  ahout  as  hroad  as 
long.     Legs  stoul,  thickly  covered  with  hiurs. 

Dimenaums. — Length  of  cephalothorax,  c?,  9.2  mm,;  ?, 
12.8  mm. 

Length  of  abdomen,  d,  8.8  mm. ;   9,  12  mm. 

Length  of  first  leg.  d',  33  mm. ;  5,  32  mm. 

Length  of  terond  leg,  <J',  31  mm. ;.  9,  30.5  mm. 

Length  of  Ihird  leg,  d.  29  mm. ;  9,  26  mm. 

Length  of  foiulh  leg,  d,  35  mm. ;    9,  37  mm. 

Chhr  in  Alcohol,  9. — Cepkahthorax  above  deep  blackish- 
brown,  iu  smaller  individuals  reddish- brown,  a  more  or  lees  distinct 
paler,  very  narrow  median  stripe  from  the  middle  eyes  to  the  dorsal 
groove,  a  similar  line  on  each  ^ide  of  the  dorsal  groove  joining 
with  its  fellow  to  form  an  unpaired  one  posteriorly ;  there  is  also 
an  indistinct  and  broader  light  submarginal  band.  Sternum 
blackish  or  deep  brown.  Abdomen  above  black  iu  dark  indi- 
viduals, in  light  ones  with  a  pale  spot  at  the  anterior  end  of  the 
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ComparUon8. — These  specimens  agree  so  closely  with  Keyser- 
ling's  description  that  I  have  no  hesitation  in  regarding  McCook's 
iigrina  and  Emerton's  vulpina  as  synonyms  of  inhoneda.  My 
specimens  do  not  agree  with  Keyserling's  description  exactly  in  the 
form  of  the  epigynum,  but  that  organ  shows  considerable  variation ; 
Keyserling  also  states  the  length  of  the  cephalothorax  to  be  only 
8.7  mm.,  and  does  not  describe  any  light  median  thoracal  band. 
But  he  adds:  '*  In  meiner  Sammlung  besitze  ich  mehrere  Exem- 
plare,  die  angebiich  aus  Brasilien  stammen,  ober  vollstandig  mit 
dieser  Art  iibereinstimmen,  sie  sind  nur  betrachtlich  grosser  und 
habeu  ein  ganz  schmales  Mittelband  uber  den  vorderen  Theil  des 
Cephalothorax,  das  von  hellen  Harchen  gebildet  wird  und  bis  zur 
zweiten  Augenreihe  reicht.*' 

This  species  is  similar  in  general  appearance  to  L,  carolinensiJ*, 
its  dark  individuals  particularly  so,  but  they  may  be  readily  dis- 
tinguished by  the  relative  sizes  of  the  eyes  of  the  first  row. 

15.  Lyooia  nidioola  Bmerton.    (PI.  XXIX,  figs.  23, 24.) 

Lyeoia  nidicola  Emerton,  1885. 
Lycosa  nidicola  Emerton,  Marx,  1889. 
Lycopa  nidicola  Emerton,  Stone,  1890. 
Lycosa  nidicola  Emerton,  Banks,  1892. 
Lycosa  hahingtoni^XtLokvf.y  Banks,  1891. 

(Numerous  specimens  from  Chester  county,  Lancaster  county, 
York  county,  Pa. ;  Pt.  Pleasant,  N.  J. ) 

Eyes. — First  row  nearly  as  broad  as  the  second,  straight  or  the 
lateral  eyes  slightly  higher,  middle  eyes  decidedly  larger.  Eyes 
of  the  second  row  largest,  fully  their  diameter  apart.  Third  row 
broadest,  its  eyes  farther  from  each  other  than  from  the  second 
row.  Dorsal  eye  area  about  one-sixth  the  length  of  the  cephalo- 
thorax. 

Form, — Cephalothorax  in  front  not  quite  one-half  its  greatei?t 
transverse  diameter,  highest  at  posterior  eyes.  Head  oblique  on 
the  sides.  Length  of  chelicera  about  1 J  times  the  height  of  tlie 
head  in  front.  Sternum  longer  than  broad.  Legs  stout,  well 
clothed  with  short  hairs. 

Dimouions  of  specimens  from  Chester  county.  Pa.  —  Length  of 
cephalothonix,  cf,  6.8  mm. ;    9,  8.6  mm. 
Length  of  abdomen,  cf,  5  mm.;   ?,  11  mm. 
Length  of  first  leg,  cf,  24  mm.  ;    ?,  24  mm. 
length  of  second  leg,  c?,  21.0  mm.  ;    ?,  21.5  mm. 
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Length  of  the  (bird  leg,  c^,  20  mm. ;  $,  21.5  mm. 

Length  of  fourth  leg,  c?,  27  mm. ;  9,  29  ram. 

Dimennon»  of  the  largest  of  several  $  9  in  the  McCook  collec- 
tion, from  an  unknown  locality  in  Peaneylvania. — Length  of 
cephalo thorax,  9.2  mm. 

Length  of  abdomen,  10.5  mm. 

Length  of  first  leg,  24  mm. 

Length  of  second  leg,  23  mm. 

Length  of  third  leg,  22.5  mm. 

Length  of  fourth  leg,  31  mm. 

Color  in  Life,  ?. — C^hatothorax  above  black,  a  very  narrow 
brownish-buff  median  band  extending  from  the  anterior  to  the 
posterior  eye-row,  and  continued  as  a  somewhat  broader  band 
backward  to  the  end  of  the  thorax ;  a  broader  submar^nal  band 
of  the  same  color,  and  some  scattered  buff  hairs  on  the  sides. 
Sternum  deep  black.  Abdomen  above  deep  dusky-brown,  but 
not  as  dark  as  the  cephalothorax,  a  black  spot  at  aach  an  I  ero -lateral 
margin,  between  these  and  bounding  them  a  light  V-shaped  mark 
with  its  apex  directed  cephalad,  and  diverging  backward  from  the 
limbs  of  this  mark  a  series  cf  indistinct  small  light  spots,  some  of 
them  connected  by  Iransveise  lines  of  the  same  color ;  sides  deep 
blackish  with  numerous  short  streaks  of  buff-brown;  veulcr  pale 
brown  anterior  to  lung  sills,  margins  of  the  latter  and  a  spot  at  the 
posterior  edge  of  the  epigjoium  black,  behind  the  gill  slits  bufT- 
brown  with  numerous  small  black  spots  that  become  confluent  at  the 
spinnerets,  the  larger  of  them  arranged  mainly  in  three  narrow 
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bands  of  the  same  color  extending  to  the  spinnerets ;  the  spots  on 
the  venter  are  often  arranged  very  irregularly. 

Comparisons. — A  well-marked  species.  Banks  (1891)  con- 
siders it  to  be  synonymic  with  L.  babingtoni  Blackw.  I  cannot 
agree  with  this  conclusion,  for  though  the  coloration  of  the  two  is 
quite  similar,  babingtoni  is  described  as  having  a  thoracal  length 
of  two-fifths  of  an  inch  (a  little  more  than  10  mm.),  whereas  the 
largest  specimen  I  have  seen  of  nidicola  has  a  thoracal  length  of 
only  9.2  mm. ;  and  in  babingtoni  the  fourth  leg  is  actually  and 
proportionately  shorter.  Emerton  mentions  9  mm.  as  the  length  of 
the  cephalothorax  in  his  specimens  of  nidicola,  and  presumably  this 
is  the  measurement  of  his  largest  specimen.  These  are  not  great 
differences,  but  it  is  necessary  to  examine  Canadian  specimens  of 
babingtoni  before  the  identity  of  the  two  may  be  regarded  as  well 
established. 

16.  Lyooia  baltimoriana  (Keys.)    (PI.  XXIX,  flff.  25). 

Tarentula  Baltimoriana  Keyserling,  1876. 
TarentiUa  baltimoriana  Keys.,  Marx,  1889. 

(1  (?,  Maryland,  McCook  Coll.) 

Eyes. — First  row  slightly  broader  than  the  second,  its  lateral  eyes 
lower  and  less  than  half  as  large  as  its  middle  eyes.  Eyes  of 
second  row  largest,  not  quite  their  diameter  apart.  Third  row 
broadest,  its  eye?  farther  from  each  other  than  from  the  second 
row.  Dorsal  eye  area  less  than  one-sixth  the  length  of  the  cephalo- 
thorax. 

Form. — Cephalothorax  low  for  its  diameter,  head  broad  in  front, 
and  its  sides  rather  oblique.  Length  of  chelicera  more  than  double 
the  height  of  the  head  in  front.  Sternum  longer  than  broad. 
Legs  stout  and  hairy. 

Dimensions. — Length  of  cephalothorax,  9  mm. 

Length  of  abdomen,  7.5  mm. 

Length  of  first  leg,  31  mm. 

Length  of  second  leg,  28.5  mm. 

Length  of  third  leg,  26  mm. 

Length  of  fourth  leg,  33  mm. 

Color  in  Alcohol. — Cephalothorax  reddish-brown,  a  narrow  white 

median  line  in  the  eye  area,  a  lighter  reddish  area  from  the  eyes 

to   the   dorsal   groove   and   from   the  latter  in  radiations  to  the 

sides,  the  reddish  and  the  darker  reddish -brown  there  intergrad- 

36 
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ing,  extreme  mar^n  black.  Slemwa  black.  Abdomen  above 
light-brown  with  grayisfa-white  markings  that  form  a  large  spot 
at  each  antero-lateral  angle,  a  pair  of  large  Bpote  jujt  anterior 
to  the  middle,  and  a  series  of  four  broad,  ugzag  arches  across 
the  posterior  dorsum ;  the  brown  forms  on  the  anterior  half  of 
the  dorsum  a  median  band  that  ends  posteriorly  notched.  Sides 
gray,  streaked  posteriorly  with  oblique  brown  stripes.  Venter 
yellowish-gray,  with  a  broad  transverse  band  of  deep  chocolate- 
brown  extending  across  its  entire  width  and  from  the  lung  aliU  iu 
front  almost  to  the  spinnerets  behind.  Spinnerets  yellowish -brown. 
Chelieera  deep  reddish-brown  with  pale  yellow  hairs  superiorly,  the 
snpero-lnteral  prominence  also  deep  reddish -brown.  Labium  black, 
maxilla  a  little  lighter.  Legs  clear  reddish -brown,  taru  and  meta- 
tarsi of  the  UrBt  and  secoad  darker,  patellae  of  ull  legs  dark-brown 
beneath,  coxie  below  nearly  as  dark  as  the  patella,  indistinct  dark 
rings  on  the  femora. 

Compariioni. — This  specimen  agrees  perfectly  with  Keyserling's 
description,  except  that  it  is  a  litlle  larger. 
17.  LyooMlepUU  (Keji.).    (Fl.  XXIX,  flgs.  M,  27.) 

TarerUvla  lepida  KeyserliDg,  1876. 

Lyeota  communit  Emerton,  1885. 

Lycota  eommunii  Emertoa,  Harx,  13BB. 

Tiirenliila  lepida  Eey b.,  M&rz,  1889. 

Lycoaa  communit  EmertOD,  Btone,  18EK). 

Lyeota  communi*  Emerton,  Banks,  18SZ. 

?  Lycoia  Unta  Hentz,  1S41. 

1  Lycata  erratica  Hentz,  1811. 


(Numerous  specimens  from  Philadelphia,  Chester  munty,  York 
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Length  of  abdomen,  d^,  5.2  mm. ;   9,  8.5  mm. 

Length  of  first  leg,  cT,  19  ram. ;   ?,  19  mm. 

Length  of  second  leg,  c?,  17  mm. ;   ?,  18  mm. 

Length  of  third  leg,  c?,  16.5  mm.;   9,  17.2  mm. 

Length  of  fourth  leg,  cT,  28  mm. ;   9,  23.3  mm. 

These  are  dimensions  of  unusually  large  individuals.  In  the  same 
locality  occur  mature  9  9  with  a  cephalothoracal  length  of  only 
5.5  mm. 

Color  in  Lijcy  c?. — Cephalothorax  above  black,  a  grayish-brown 
median  band  from  the  posterior  eyes  to  fhe  end  of  the  cephalo- 
thorax, a  broader  marginal  band  of  the  same  color  divided  longi- 
tudinally in  its  anterior  half  by  a  black  stripe,  the  ventral  margin 
of  the  forehead  and  the  space  between  the  second  eyes  also  gray ; 
all  these  grayish  markings  are  due  to  long  hairs.  Sternum  nearly 
black,  covered  with  grayish-brown  hairs.  Abdomen  black  on  its 
anterior  declivity,  a  broad  light  band  extends  on  the  dorsum  from 
the  anterior  end  nearly  to  the  spinnerets  where  it  ends  in  a  point, 
this  band  buff -brown  anteriorly  and  nearly  white  at  its  posterior 
end ;  in  the  anterior  half  of  this  band  is  a  dark-brown  mark  edged 
with  black  and  terminating  bluntly  at  the  middle  of  the  dorsum,  and 
on  each  side  of  the  median  light  band  is  a  row  of  large  black  spots ; 
the  sides  are  buff  above  and  gray  below ;  the  venter  nearly  white 
with  two  black  stripes  diverging  from  the  spinnerets  forward,  and 
each  at  its  anterior  end  (just  behind  the  lung  slits)  deflected 
mediad  at  a  right  angle  so  as  almost  to  meet  its  fellow  of  the  oppo- 
site side.  Spinnerets  reddish -brown,  blackish  at  base.  Chelicera 
almost  black,  with  buff  hairs  anteriorly  and  a  light  prominence  ^t 
the  supero-lateral  angle.  Labium  black.  Maxillod  brown.  Legs 
vello wish-brown  with  buff  hairs  on  the  femora,  shorter  white  hairs 
elsewhere,  the  latter  thickly  grouped  on  the  tarsi  and  metatarsi  of 
the  first  and  second  legs.     Palpi  colored  like  legs. 

The  9  9  are  colored  somewhat  less  brightly  than  the  cTcT.  The 
coloration  is  quite  variable  in  this  species.  Sometimes  the  dark 
stripe  included  in  the  pale  median  band  of  the  abdomen  is  lacking. 
The  coloration  of  the  venter  is  particularly  variable;  in  four 
specimens  the  venter  from  the  epigynum  to  the  spinnerets  is  en- 
tirely black  with  no  buff  markings ;  in  four  others  there  is  a  pair 
of  buff  spots  in  the  black ;  two  others  have  one  large  buff  spot  in 
the  venter;  others  have  the  black  in  the  shape  of  a  U  on  a  light 
ground.     All  these  colorations  are  found  in  the  same  locality. 
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Comparisons. — ^There  are  two  of  Hentz'e  spedes  vhich  may  be 
referred  with  considerable  uncerlainty  to  Ihia  one,  namely  lenta  and 
erredica;  but  in  my  opinion  his  figures,  and  slill  more  his  descrip- 
tions, give  too  inadequate  a  diagnosis  (compare  Banks,  1891). 
IB.  I^Mia  nigTMnit*  n.  *t>-  (PI.  XXX,  Og.  S3.j 

0-  &,  type,  Medford,  Burlington  county,  N.  J.,  Stone  Coll.) 

Eya. — First  row  shorter  than  the  second,  streight,  its  middle 
eyes  slightly  larger.  Eyes  of  second  row  fully  their  diameter 
aparL  Third  row  broadest,  its  eyes  largest  and  considerably  nearer 
the  second  row  than  each  other.  Dorsal  eye  area  less  than  one- 
sixth  the  length  of  the  cephalothoras. 

Form. — Cephalothorax  in  front  not  quite  one-half  its  greatest 
transverse  diameter,  highest  behind  the  middle,  rather  low  and  flat. 
Sides  of  head  rather  oblique.  Chelicera  about  twice  the  length  of 
the  height  of  the  head  in  front.  Sternum  distinctly  longer  than 
broad.     Legs  rather  stout. 

DitMnnons. — Length  of  cephalothorax,  5.3  mm. 

Length  of  abdomen,  5.3  mm. 

Lenglh  of  first  leg,  18  mm. 

Length  of  second  leg,  16.0  mm 

Length  of  third  leg,  16  mm. 

Length  of  fourth  leg,  22  mm. 

Color  in  Alcohol. — Ctphalothyrax  with  a  dull  orange,  broad 
median  stripe  extending  from  the  second  row  of  eyes  to  the  poste- 
rior end  of  (he  thorax,  constricted  slightly  just  anterior  to  dorsal 
groove,  widest  around  and  narrowed  behind  this  groove,  and  contain- 
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sides  lighter  than  the  dorsum,  finely  mottled  with  buff  and  brown ; 
venter  with  a  broad  blackish  area  (its  lateral  margins  deep  black) 
extending  from  just  behind  the  lung  books  to  the  spinneretR,  the 
region  of  the  genital  orifice  deep  brown,  the  lung  books  yellow. 
Chelieera  almost  black,  with  a  pale  prominence  at  the  supero-lateral 
angle,  and  covered  anteriorly  with  both  black  and  yellow  hairs. 
Labium  black  proximally,  yellow  distally;  maxillcd  yellowish. 
Legs  above  pale  reddish -brown,  indistinct  mottlings  of  blackish  on 
all  the  femora  and  on  the  fourth  tibise,  coxse  and  femora  of  all 
much  paler  below.  Palpi  like  the  legs,  except  that  the  tarsus  is 
almost  black. 

Comparisons. — ^This  species  differs  from  purcelli  n.  sp.,  frondicola 
Enierton,  and  kochii  (Keyserling),  to  all  of  which  it  shows  resem- 
blances, in  the  posterior  eyes  being  the  largest,  in  the  propor- 
tionately and  absolutely  larger  size  of  the  palpal  organ,  and  in  the 
black  stripes  on  the  cephalothorax. 

19.  Lyooia  frondicola  Emerton.    (PI.  XXX,  figs.  28,  29.) 

Lycosa  frondicola  Emerton,  1885. 
Lycosa  frondicola  Emerton,  Marx,  1889. 
Lyeosa  frondicola  Emerton,  Stone,  1890. 
Lycosa  frondicola  Emerton,  Banks,  1892. 

(Specimens  from  Philadelphia,  Pa  ;  Pt.  Pleasant,  N.  J. ) 

Eyes. — First  row  fully  as  broad  as  the  second,  the  lateral  eyes 
slightly  higher  than  the  middle,  the  middle  eyes  approximated. 
Eyes  of  second  row  largest,  their  diameter  apart.  Third  row 
broadest,  its  eyes  nearer  the  second  row  than  each  other.  Dorsal 
eye  area  less  than  one-sixth  the  length  of  the  cephalothorax. 

Form. — Cephalothorax  rather  narrow,  in  front  more  than  one- 
half  its  greatest  transverse  diameter,  flat  above,  highest  between 
the  posterior  eyes  and  the  dorsal  groove.  Sides  of  head  moder- 
ately oblique.  Chelieera  massive,  their  length  more  than  twice  the 
height  of  the  head  in  front.  Sternum  longer  than  broad.  Legs 
stout,  thickly  covered  with  short  hairs. 

Dimensions. — Length  of  cephalothorax,  c?,  6.1  mm. ;  9, 
6.2  mm. 

Length  of  abdomen,  cT,  o.'y  mm. ;   ?,  8  5  mm. 

Length  of  first  leg,  cT,  20  mm. ;    9,  15.5  mm. 

Length  of  second  leg,  c?,  17  mm. ;   ?,  14  mm. 

Length  of  third  leg,  cT,  16  mm. ;    ?,  15  mm. 

Length  of  fourth  leg,  cT,  23  mm. ;   ?,  18  mm. 
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Color  in  Akohol,  ?. —  Cephalothorax  dark  reddi«h-browQ,  a 
broad  median  band  of  yellowish-brown  (with  white  haire)  from 
the  posterior  eyee  to  the  posterior  end  of  the  thorax,  a  narrow 
margiual  line  of  white  h^rs,  posterior  eyes  surrounded  by  black, 
sometimes  an  iadislinnt  light  submai^iual  band.  Abdomen  above 
brown  or  yellowish -brown,  a  pair  of  small  black  spots  on  the  ante- 
rior third  of  the  dorsum  near  the  mid-Hue,  a  large  black  spot  at 
each  antero -lateral  margin  of  the  dorsum  continued  caudad  as  an 
iudUlincL  blackish  baud ;  sides  lighter  brown ;  venter  yellowish 
with  a  broad  blackish  area  extending  from  the  epig}'uum  to  the 
spinnerets  and  not  sharply  bounded  laterally,  and  indistinct  black- 
ish spots  in  the  lateral  yellow  area.  Sternum  reddiah-brown  with 
black  hairs.  Chelicera  black  or  reddish -black,  with  a  black 
prominence  at  the  supero-lateral  angle.  Labium  blackish.  Max- 
HUb  blackish  with  yellow  distal  ends.  Legt  reddish -brown,  with 
no  distinct  darker  markings.      Palpi  colored  like  legs. 

The  cf'c?  are  colored  similarly,  but  darker.  The  abdomen  above 
is  more  grayish,  with  the  black  markings  more  distinct.  The  legs 
also  are  darker  than  in  the  9 ,  and  with  darker  markings  on  the 
femora. 

Compariaon. — Compare  Lyeosa  purcelli  n.  sp. 
SO.  LjooM  PoiaeUl  □■  ip-  (n.xxx.flgi.w.si.) 

t  Lyeota  koehii  Kefserliog,  Emertoa.  1885. 

Lyeota  koehii  KevBerllDg,  Stone,  1890. 

TareiUula  koehii  Keys.,  Marx,  1889  (m  parte). 

ILyeoaa  kochi  Keys.,  Backs,  1892. 

Dec  Tarentula  Koehii  YLeyaMMas.  18TQ. 
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their  length  more  than  twice  the  height  of    the  head  in  front. 
Sternum  distinctly  longer  than  broad.     Legs  comparatively  stout. 

Dimensions  oi  types. — Length  of  cephalothorax,  c?,  6  mm. ;  9, 
7  mm.  • 

Length  of  abdomen,  c^,  5  mm. ;   9,  6.5  mm. 

Length  of  first  leg,  c?,  18  mm. ;   9,  20  mm. 

Length  of  second  leg,  c?,  17.3  mm. ;   9,  18  mm. 

Length  of  third  leg,  c?,  15  mm. ;   9,  17.5  mm. 

Length  of  fourth  leg,  c?,  21  mm. ;   9,  24.5  mm. 

The  smallest  mature  9  has  the  following  dimensions :  Cephalo- 
thorax, 5. 6  mm. ;  abdomen,  6  mm. ;  first  leg,  1 6  mm. ;  second 
leg,  14.5  mm. ;  third  leg,  14  mm. ;  fourth  leg,  20  ram. 

Color  in  lAje^  dark  9. — Cephalothorax  blackish -brown,  with 
paler  browTi  hairs,  these  forming  a  broad  median  brown  band 
which  becomes  narrower  posteriorly  and  extends  from  the  eyes  of 
the  second  row  to  the  posterior  end  of  the  thorax,  at  each  side  of 
its  posterior  portion  (on  the  posterior  declivity  of  the  thorax)  a 
large  triangular  black  spot ;  all  the  hairs  are  short  except  those 
between  the  eyes.  Sternum  nearly  black,  with  brownish  hairs. 
Abdomen  above  buff-brown  with  no  distinct  pattern  except  a  pair 
of  black  spots  at  the  anterior  margin,  and  an  indistinct  blackish 
line  along  the  margins  of  the  dorsum ;  sides  paler,  yellowish-buff ; 
venter  rich  buff  with  numerous  small  black  spots,  most  abundant  at 
each  lateral  margin  where  they  form  an  indistinct  longitudinal 
stripe.  Epigynum  black.  Lung  books  yellowish.  Chelicera, 
labium  and  mxixillas  almost  black  with  lighter  tips.  Legs  ferrugi- 
nous, the  femora  with  buff  annulations,  and  all  joints  sparsely 
covered  with  pale  brownish  hairs ;  ventral  surface  of  the  tarsi  and 
metatarsi  of  the  first  and  second  pairs,  and  to  less  degree  the  meta- 
tarsi of  the  third  and  fourth  pairs,  paler  owing  to  scoriae  of  very 
short,  whitish  hairs.      Palpi  colored  like  legs. 

Color  in  Alcohol^  9  9. — Cephalothorax  light  to  dark  brownish- 
yellow,  the  median  band  pale  orange.  Sternum  and  coxce  yellowish. 
Abdomen  above  yellowish -brown,  darker  than  the  cephalo- 
thorax, the  black  markings  quite  distinct;  sides  mottled  yellow  and 
brown;  venter  brownish-yellow,  a  row  of  small  brown  spots  on 
either  fiide,  and  in  the  middle  either  a  dark  area  or  a  pair  of  rows 
of  small  brown  spots  converging  from  the  epigynum  to  the  spin- 
nerets.     Epigynum  dark-brown.      Chelicera  reddish-brown,   max- 
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ilia  and  labium  lighter.     Lege  yellovieh -brown,   without  darker 
markings  or  with  them  on  the  femora  only. 

Color  in  Alcohol,  <?(?. — Cephalolhorax  reddish-brown,  the 
extreme  mai^in  black,  a  broad  reddish  median  band  of  the  same 
.  shape  as  in  the  ?,  and  in  the  region  of  the  median  groove  radia- 
tions of  the  same  color  from  it  to  a  broad  submarginal  band  com- 
posed of  whitish  liurs.  Sternum  reddish-brown,  with  darker 
margin  and  black  hairs.  Abdotnen  above  brown,  a  black  stripe  on 
either  mai^in  extending  irom  the  anterior  end  to  behind  the 
middle,  and  behind  each  of  these  stripes  one  or  two  dark  Hpots; 
sides  brownish;  venter  darker  brown,  lighter  anterior  to  the  lung 
slits.  Chelieera  black.  Labium  black  at  base  only.  Maxilla 
clear  reddish-brown,  like  the  coxa.  Legn  reddish- brown.  Palpi 
colored  like  the  legs,  the  tarsus  darker. 

Comparitotw. — This  species  is  very  aimilaT  lo  Lyeosa  koehii  Keys, 
in  general  coloration,  dimensions  and  form.  I  have  decided  to 
separate  them  on  the  ground  of  the  differences  in  the  form  of  the 
epigynum.  Eeyserling's  figure  shows  the  epigynum  rounded  ante- 
riorly, the  swollen  portion  of  the  median  piece  very  large,  and  this 
median  portion  with  a  deep  groove  on  each  side  of  it.  In  all  the 
specimens  of  pareelli,  on  the  other  hand,  the  epigynum  is  couically 
pointed  anteriorly,  the  swollen  portion  of  the  median  piece  is  less 
than  half  the  length  of  this  piece,  there  is  not  a  deep  groove  all 
around  the  median  piece,  and  the  marginal  pieces  are  quite  different 
in  form  from  thoee  represented  in  Keyserllng's  figure.  Emerton 
has  figured  only  a  portion  of  the  epigynum,  bo  that  I  cannot  decide 
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Genus  PABDOBA  C.  Koch. 

The  following  key  will  aid  in  determining  the  species  here 
described : 

A, — Sternum  darker  than  the  coxse. 

I. — Light  markings  on  the  posterior  half   of  the  dorsum  of 
the  abdomen  usually  distinct,  c^  palpus  black  on  all  the 

joints, nigropalpis. 

II. — Light  markings  on  the  posterior  haif  of  the  dorsum  of 
the  abdomen  indistinct,  the  patella  of  the  cT  palpus 

white, minima, 

B, — Sternum  not  darker  than  the  coxse. 

I. — Median  light  band  of    the   cephalothorax   bordered   by 

black  bands, sdta. 

II. — Median  light  band  of    the   cephalothorax   not  bordered 
by  black  bands, aolivaga 

81.  Pardosa  xiigropalpis  Emerton.   (PL  XXX,  flga.  32-84.) 

Pardosa  nigropalpis  Emerton,  1885. 
Pardosa  nigropalpis  EmertOD,  Marx,  1889. 
Pardosa  nigropalpis  Emerton,  Stone,  1890. 
Pardosa  nigropalpis  Emerton,  Banks,  1892. 

(Numerous  specimens  from  Philadelphia,  Chester  county,  Lan- 
caster county.  Pa.;  Pt.  Pleasant,  N.  J.) 

Eyes. — First  row  shorter  than  second,  its  lateral  eyes  slightly 
higher.  Eyes  of  the  second  row  more  than  their  diameter  apart. 
Third  row  broadest,  its  eyes  slightly  smaller  than  those  of  the 
second  row,  and  almost  as  far  from  each  other  as  from  the  second 
row.  Dorsal  eye  area  fully  one-quarter  the  length  of  the  cephalo- 
thorax. 

Farm. — Cephalothorax  in  front  less  than  one-half  its  greatest 
transverse  diameter,  highest  at  the  third  pair  of  eyes,  sides  of  the 
head  vertical.  Chelicera  barely  as  long  as  the  head  is  high  in 
front,  weak.  Sternum  distinctly  longer  than  broad.  Legs  slender 
with  long  spines  and  few  hairs.  Superior  spinnerets  longer  than 
the  inferior. 

Dimensions.  —  Length  of  cephalothorax,  cT,  2.2  mm. ;  9, 
2.4  mm. 

Length  of  abdomen,  c?,  2.2  mm.;   9,  2.5  mm. 

Length  of  first  leg,  c?,  7  mm. ;   9,  8.2  mm. 

Length  of  second  leg,  c?,  6.6  mm. ;   9,  7.2  mm. 

Length  of  third  leg,  c?,  6.2  mm.  ;   9,  7.2  mm. 

Length  of  fourth  leg,  c?,  10  mm. ;   9,  12.1  mm. 
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Color  in  Life,  9. — Cephatothorax  black,  with  a  median  brown 
band  that  commencee  anteriorly  at  the  posterior  eyes  and  there  b 
nearly  as  broad  as  the  eye  area,  is  constricted  a  little  before  the 
middle,  enlarges  again  around  the  dorsal  groove  but  is  narrowed 
behind  it ;  there  is  a  less  distinct  narrow  Bnbmarg;inal  brown  band 
on  the  sides  posteriorly,  and  brown  on  the  sides  of  the  head. 
Sternum  black  with  white  hairs  and  a  lighter  median  line.  Abdo- 
men above  with  a  large  black  spot  at  each  antero-lateral  marg^,  a 
yellowish -brown  broad  median  band  on  the  anterior  third  continued 
back  to  the  spinnerets  as  a  narrower  and  less  distinct  brown  baud, 
and  on  the  sides  of  it  black  and  brown  mottlings;  sides  brown  and 
whitish;  venter  blackish-brown  behind  the  epigynum,  lung  booki 
bright  yellow,  ^gynum  black.  Inferior  epinncreU  darker  than 
the  superior.  Chelicera  and  labium  black  with  a  brownish  tinge, 
maxilUe  lighter.  Legs  distinctly  annulated  brown  and  blackish  on 
all  joints,  except  the  metatarsi       Palpi  colored  like  the  legs. 

Color  in  Alcohol,  ?9. — Cepkalolhorax  blackish,  a  broad  sub- 
mai^nal  yellow  band  continuous  posteriorly  with  that  of  the  other 
side,  median  band  yellow;  eye  area  dark,  but  forehead  light. 
Sterntan  in  dark  individuals  black,  in  othei^  black  with  yellow 
spots,  or  dark-brown  with  a  jellow  median  line.  Abdomen  above 
blackish -brown  mottled  with  minute  yellowish  dots,  a  yellow  median 
stripe  (maigined  by  black)  on  the  anterior  half  and  ending  in  a 
point  anterior  to  the  middle,  and  behind  it  a  scries  of  5-6  trans- 
verse, broad  yellowish  arches  extending  to  the  spinnerets,  each 
edged  broadly  with  black  anteriorly,  and  each  containing  a  pair  of 
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present;  forehead  below  the  first  row  of  eyes  yellowish,  or  black 
with  two  or  three  yellow  spots.  Sternum  black.  Abdomen  above 
blackish,  patterned  as  in  the  9  ;  sides  blackish;  venter  as  in 
the  9 .  Legs  as  in  the  9 ,  except  that  the  femora  of  the  first  pair 
are  blackish  proximally  on  the  anterior  edge.  Palpi  black  on  all 
the  joints. 

Comparisons  — A  distinctly  variable  form,  particularly  in  the 
coloration  of  the  abdomen  and  in  the  form  of  the  epigynum,  two 
tjrpes  of  which  1  have  figured.  Females  with  the  abdominal  mark- 
ings obscure  are  often  difficult  to  distinguish  from  females  of 
L.  minimxi,  though  the  males  of  the  two  are  readily  separated.  It 
is  the  most  abundant  local  specie i  of  the  family. 
22.  Fardosa  minima  (Keys.).    (PI.  XXX,  f!gs<.  35,  36.) 

Lycoaa  minima  Keyserling,  1876. 
Purdoaa  alhopatella  Emerton,  1885. 
Lycosa  minima  Keyserling,  Marx,  1889. 
PardoBa  alhopatella  Emerton,  Marx,  1889. 
Pardoaa  alhopatella  Emerton,  Stone,  1890. 
Pardosa  alhopatella  Emerton,  Banks,  1892. 
Pardosa  minima  Keys.,  Banks,  1891. 

(A  few  specimens  from  Philadelphia  and  Luzerne  county.  Pa. ) 

Eyes. — First  row  shorter  than  the  second,  its  lateral  eyes  slightly 
higher.  Eyes  of  second  row  largest,  more  than  IJ  times  their 
diameter  apart.  Third  row  a  little  broader  than  the  second,  its 
eyes  farther  from  each  other  than  from  the  second  row.  Dorsal 
eye  area  one-quarter  the  length  of  the  cephalothorax. 

Form,  — (cephalothorax  flattened  above,  highest  at  third  pair  of 
eyes,  in  front  not  quite  one-half  its  greatest  transverse  diameter, 
sides  of  head  steep.  Chelicera  weak,  little  longer  than  the  head 
is  high  in  front.  Sternum  longer  than  broad.  Legs  slender  with 
rather  long  spines  and  few  hairs. 

Dimensions, — Length  of  cephalothoi-ax,  cf,  2.3  mm.;  9, 
2.4  mm. 

Length  of  abdomen,  d^,  2.3  mm.;   9,  2.5  mm. 

Length  of  first  leg,  d*,  7  mm. ;    9,  7  5  mm. 

Length  of  second  leg,  cT,  6.5  mm. ;   9,  6.6  mm. 

Length  of  third  leg,  c?,  6.5  mm. ;    9,  6.7  mm. 

Length  of  fourth  leg,  c?,  10  mm.  ;    9,  10.5  mm. 

Color  in  Alcohol,  cTcT. — Cephalothorax  black,  a  rather  narrow, 
pale  median  stripe  arising  behind  the  posterior  eyes,  broadest  in 
front  of  and  narrowed  behind  the  median  groove ;  a  submarginal 
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bmad  baDd  of  the  same  color,  not  ezlending  to  the  head ;  forehead 
below  the  anterior  eyes  pale,  with  a  black  mark  above  each  of  the 
chelicera.  Sternum  black,  Bometimea  with  a  narrow  median  pale 
stripe.  Abdomen  above  gray,  a  yellow  median  baad  ending  in  a 
point  anterior  to  the  middle,  and  very  indistinct  yellowish  trans- 
verse stripes  behind  it;  sides  gray;  veuler  yellowish- brown,  r^on 
of  genital  orifice  black  and  a  black  median  line  conliQuing  back 
from  it  to  about  the  middle  of  the  venter,  and  on  each  margin  a 
row  of  small  black  dots.  Lting  books  and  ^nnerett  yellow. 
Chelieeta  mainly  black,  labium  black,  maxUke  yellow.  Leg»: 
First  leg  with  the  femur  blackish  above  and  below  and  with  yellow 
distal  end,  the  other  joints  yellow;  second  leg  with  the  femur 
reddish-brown  and  blackish  on  its  anterior  edge  only,  the  other 
joints  yellow;  third  and  fourth  legs  with  the  femora  reddish-brown 
and  the  other  joints  yellowish ;  there  is  a  dark  spot  on  the  upper 
surface  of  each  coxa,  but  no  annulations  on  the  legs.  Pa^i 
black,  except  that  the  patella  is  white,  and  the  distal  end  of  the 
tarsus  yellowish  above. 

Color  in  Alcohol,  ?  9. — Cephalolhorax  very  dark  reddish-brown, 
black  between  the  eyes,  a  yellowish  median  stripe  arising  between 
the  posterior  eyes  (where  it  is  broadest),  constricted  anterior  to  and 
narrowed  behind  the  dorsal  groove,  and  dentate  laterally  on  the 
aides  of  this  groove;  maiginal  line  black,  a  broad  submarginal 
hand  of  yellowish,  forehead  yellowish  with  a  black  spot  above 
each  cheliceron.  iSlernunt  brownish -yellow  with  a  pair  of  parallel 
longitudinal  black  stripes  on  its  anterior  half,  and  a  single  median 
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88.  Pardosa  soita  n.  sp.   (PL  XXX,  flgs.  87,  SS.) 

(Types  of  c?  and  ?  in  author's  collection,  from  Philadelphia; 
other  specimens  from  the  vicinity. ) 

Eyes. — ^The  arrangement  as  in  P.  nigropalpis. 

Form, — Cephalothorax  highest  at  the  posterior  eyes,  flattened 
above,  in  front  not  half  its  greatest  transverse  diameter.  Sides  of 
head  steep.  Chelicera  about  1^  times  as  long  as  the  head  is  high 
in  front.  Sternum  distinctly  longer  than  broad.  Legs  slender, 
with  long  spines  and  few  hairs. 

Dimensions  of  c?. — Length  of  cephalothorax,  2  mm. 

Length  of  abdomen,  2  mm. 

Length  of  first  leg,  7.8  mm. 

Length  of  second  leg,  7.2  mm. 

Length  of  third  leg,  7  mm. 

Length  of  fourth  leg,  10.3  mm. 

Color  in  Life,  c?.  —  Cephalothorax  black,  with  gray  hairs 
arranged  as  follows :  A  broad  median  band  extending  from  the  eye 
area  to  the  posterior  end  of  the  thorax  and  as  broad  anteriorly  as 
the  eye  area,  constricted  just  anterior  to  the  dorsal  groove  and 
narrowed  behind  it ;  quite  a  distinct  broad  marginal  stripe  of  these 
hairs;  the  hairs  on  the  forehead  almost  white.  Sternum  densely 
covered  with  long  whitish  hairs.  Abdomen  above  with  a  black 
spot  at  each  an tero -lateral  margin  and  two  smaller  spots  posteriorly 
on  a  line  with  each  of  these,  the  remainder  of  the  dorsum  grayish; 
sides  and  venter  nearly  white.  Chelicera  brownish,  maxillod  and 
labium  lighter.  Legs  pale  grayish-brown  with  indistinct  annular 
tions  on  the  femora.  Palpi  with  femur,  patella  and  tibia  black 
with  whitish  hairs,  tarsus  black  with  black  hairs. 

Color  in  Alcohol,  <^. — The  sides  and  venter  of  the  abdomen  are 
clear  yellow.  The  sternum  clear  yellow  with  a  pair  of  indistinct 
darker  longitudinal  lines.  Palpi  with  femur  and  patella  greenish- 
yellow,  tibia  the  same  color  but  with  black  hairs,  tarsus  black. 

Color  in  Alcohol,  ?. — Cephalothorax  as  in  cf.  Sternum  clear 
yellow  with  black  spots  on  the  lateral  margins.  Abdomen  above 
grayish -green  with  a  yellow  pattern  very  similar  to  that  of  P.  nigro- 
palpis, except  that  the  median  band  is  very  broad  anteriorly  and 
the  yellow  transverse  arches  relatively  larger  and  distincter,  and 
that  on  each  margin  of  the  yellow  pattern  are  two  or  three  large 
black  spots ;  venter  yellow.     Margins  of  epigynum  reddish.      Che- 
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Scera  yellow  like  the  forehead,  maxilla  yellow,  labium  browniah 
with  yellow  tip.  Legs  pale  greenish -yellow,  wilh  iadislinct  annu- 
latious.     Palpi  colored  like  the  legs. 

Comparisons. — This  spedea  is  very  similar  to  P.  nigropalpig;  the 
differences  in  the  copulatory  organs  of  the  two  are  slight,  but  teUa  Is 
much  lighter  colored,  is  smaller,  and  the  cephalothorax  relatively 
wider  and  shorter. 

It  also  closely  resembles  P.  pallida  Emerton,  but  differs  from  it 
in  the  epigynum  and  in  the  coloration  {eg. ,  the  shape  of  the  median 
oephalothoracic  stripe,  and  the  coloration  of  the  abdominal  venter). 
S4.  FftTdau  loUvkga  ».  ip-   (Pi-  XXX.  flg.  B9.) 

(2  9  ?,  types,  Stone  Coll.,  York  {"umace,  Pa. ) 

Eyes. — i^rst  row  not  as  broad  as  the  second,  the  lateral  eyes 
barely  two-thirds  the  diameter  of  the  middle  ones,  and  placed  a 
little  lower,  eyes  equidistant.  Eyea  of  second  row  largest,  about 
tbeir  diameter  apart,  placed  on  brownish  prominences.  Third 
row  widest,  its  eyea  also  on  brownish  promineuces  and  placed  closer 
to  the  second  row  than  to  each  other.  All  eyes  relatively  large  and 
of  a  light  color.  Dorsal  eye  area  a  little  less  than  one  quarter  the 
length  of  the  cephalothoras . 

Form. — Cephalothorax  in  front  fully  one-half  its  greatest  trans- 
verse diameter,  highest  just  behind  the  middle.  Head  rather  low 
in  front,  its  sides  moderately  oblique.  Length  of  chelicera  about 
1^  times  the  height  of  the  bead  in  front.  Sternum  nearly  as  broad 
as  long.  Legs  rather  slender,  wilh  moderately  long  spines  and  few 
luurs.     Superior  spinnerets  slightly  longer  than  the  inferior. 
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hairs.  Abdomen  dull  orange  yellow  above,  with  a  brownish  mark 
at  each  antero-lateral  margin  prolonged  backward  as  an  indistinct 
stripe,  transverse  lines  of  brown  across  the  posterior  half  of  the 
dorsum,  and  two  longitudinal  lines  of  brown  on  the  anterior  half 
meeting  at  a  point  in  the  middle;  the  sides  streaked  with  dull 
orange  and  buff ;  venter  paler  yellow  with  small  dark  spots  most 
distinct  and  numerous  laterally  and  posteriorly.  Eplgynum  reddish- 
brown,  spinnerets  pale  yellow.  Chelicera  reddish- brown,  maxilUe 
and  labium  yellow  like  the  sternum.  Legs  clear  reddish-brown, 
with  indistinct  buff  annulations  on  the  femora  and  tibia.  Palpi 
colored  like  the  legs. 

Comparisons. — This  form  resembles  a  Lycosa  in  relative  stoutness 
of  the  legs,  in  the  comparative  shortness  of  their  spines,  and  in 
the  amount  of  hair  upon  them,  and  in  comparative  stoutness  of 
the  chelicera ;  the  middle  eyes  of  the  first  row  are  also  decidedly 
larger  than  the  lateral.  Apparently,  however,  it  should  be  con- 
sidered a  Pardosa  on  account  of  the  length  of  the  legs,  the  greater 
length  of  the  superior  spinnerets,  and  the  comparatively  long 
extent  of  the  dorsal  eye  area. 

Genus  PIBATA  Bund. 

The  following  key  will  help  to  distinguish  the  species  here 
described : 

A. — Cephalothorax  not  more  than  1.8  mm.  long,  .  .  humlcolus. 
B. — Cephalothorax  2.2-2.8  mm.  in  length. 

I. — Femora  usuaUy  anuulated,  submarginal  light  stripe  of 
cephalothorax  very  distinct,  venter  usually  with  longi- 
tudinal rows  of  dark  spots, liber. 

II. — Femora  not  banded,  submarginal  light  stripe  of  cephalo- 
thorax indistinct,  venter  without  rows  of  dark  spots. 
1. — A  large  dark  mark  on  the  sides  near  the  spinnerets, 

nigrom^ieiilatus, 
2. — No  large  dark  mark  on  the  sides  near  the  spinnerets, 

elega)is. 
C, — Cephalothorax  more  than  3  mm.  long. 

I. — Eyes  of  second  row  separated  from  the  third  row  by  about 

their  diameter, marxi, 

II. — Eyes  of  second  row  separated  from  the  third  row  by  twice 
their  diameter, procursus, 

25.  Pirata  huxnioolnB  n.  sp.    (PI.  XXX,  figs.  40,  41.) 

(Tjrpes  of  c?  and  9,  and  other  specimens,  author's  collection, 
Woodland   Cemetery,  Philadelphia. ) 
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Eifet. — First  row  a  little  shorter  than  the  Eecond,  the  lateral  eyee 
slightly  lower.  Eyes  of  second  row  largest,  nearly  their  diameter 
apart.  Third  row  widest,  its  eyes  a  little  nearer  the  second  row 
than  each  other.  Doreal  eye  area  about  one-fifth  the  length  of  the 
cephalothorax. 

Form. — Superior  spinnerets  twice  the  length  of  the  inferior. 
Cephalothorax  in  front  ono' third  its  greatest  transverse  diameter, 
highest  at  the  dorsal  groove.  Sides  of  head  vertical.  Chelicera 
about  1^  tjmee  as  long  as  the  head  is  high  in  front.  Sternum 
longer  than  broad.     Legs  rather  stout. 

Dimension*. — Length  of  oephalothorax,  r^,  1.7  mm.,  9, 
1.8  mm. 

Length  of  abdomen,  cf,  1.2  mm. ;    9,  2.3  mm. 

I^ength  of  first  leg,  9,  4.8  mm. 

Length  of  second  1^,  9,  4.3  mm. 

Length  of  third  \%g,  9,  4.2  mm. 

Length  of  fourth  leg,  9,  6  1  mm. 

Color  in  Lift,  9. — Cephalothorax  black,  a  narrow  white  mar- 
ginal line  not  extending  as  far  fonvard  as  the  plane  of  the  posterior 
eyes;  from  the  posterior  eyes  two  brownish  lines  pass  caudad,  unite 
at  the  dorsal  groove,  and  are  continued  backward  to  the  posterior 
end  of  the  thorax  as  one  median  band.  Sternum  shining 
brownish-black.  Abdomen  above  black,  a  rather  irregular  line  of 
5-6  while  spots  (the  foremost  two  largest)  on  either  side,  and 
indistinct  transverse  lines  of  while  on  the  posterior  dorsum ;  venter 
dark-gray  owing  to  scattered    white  hairs  on  a  black  ground,  a 
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eye  r^on  black ;  a  narrow  marginal  black  line  on  the  thorax,  and 
above  it  a  broader  subroarginal  yellow  band  which  is  not  continued 
along  the  head ;  there  are  also  indistinct  brownish-yellow  markings 
radiating  from  the  median  groove.  Sternum  pale  yellowish-brown, 
with  a  narrow  dark  margin  and  a  median  yellow  stripe.  Abdomen 
above  greenish  or  grayish-brown,  a  more  or  less  distinct  median 
yellow  band  terminating  in  a  point  anterior  to  the  middle,  on  each 
side  of  it  two  Hues  of  white  spots  extending  to  the  spinnerets,  the 
more  median  line  with  6-7  spots  of  which  the  most  anterior  is 
largest  and  the  more  posterior  connected  by  6unt  yellow  cross  lines 
with  those  of  the  opposite  side,  while  the  more  lateral  line  is  placed 
on  the  margin  of  the  dorsum,  sometimes  only  posteriorly,  and  the 
white  spots  which  compose  it  somewhat  elongate.  The  sides  are 
greenish-brown  or  yellowish-brown.  The  venter  from  the  lung  slits 
to  a  short  distance  in  front  of  the  spinnerets  yellow,  this  yellow 
sharply  outlined  laterally  and  posteriorly  by  the  greenish-brown  of 
the  sides ;  sometimes  there  are  one  or  more  transverse  lines  of  minute 
dots  just  anterior  to  the  spinnerets.  Epi^num  reddish-brown. 
Spinnerets  greenish  or  yellowish,  the  superior  ones  darker. 
Chelicera  dark  reddish-brown,  labitim  blackish-brown,  m<ixilia 
yellowish.  Legs  greenish -brown  with  the  coxsb  and  proximal 
portions  of  the  femora  yellow.  Palpi  greenish-brown,  the  proxi- 
mal joint  yellow. 

Color  in  Alcohol,  c?.  —  Considerably  darker  than  the  9. 
Cephalothorax  almost  black,  extreme  marginal  line  yellow,  no 
gubmarginal  light  band.  Sternum  as  in  the  $.  Abdomen  also  as 
in  the  9 ,  except  that  the  venter  is  very  dark  by  reason  of  closely 
approximated,  transverse  dark  lines.  CheUeera  black.  Legs 
yellow,  the  femora  of  the  first  and  second  blackish  above  and 
below,  the  other  joints  of  these  legs  lighter  than  the  third  and 
fourth  legs.  Palpi  with  the  femur  blackish,  the  other  joints 
yellowish -brown. 

Comparisons,  — This  species  seems  closely  related  to  P.  minutus 
Emerton ;  but  the  palpal  organ  of  the  d^  is  proportionately  larger 
in  humicolus  and  shows  some  differences  in  details  of  structure, 
and  in  humicolus  the  cephalothorax  is  not  **  gray,  with  a  light 
line  near  the  edge  of  the  thorax  and  several  radiating  lines,"  but 
in  the  cT  (and  Emerton  describes  only  the  c?  of  minuius)  is  nearly 

37 
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black  in  alcohol  (probably  deep  black  in  life),  the  extreme  mar^ 
yellow,  and  with  a  pair  of  yellow  llnee  on  the  dorsum. 

It  differs  also  from  another  closely  related  speciee,  P.  extgna 
(correctly  txigvm)  Banks,  in  slightly  greater  size,  in  the  structure 
of  the  epigynum,  and  to  some  extent  in  coloration. 

96.  Hnu  Ulm  n.  IP-  <Pl.XXX,flg«.42,43.) 
^  PSrata  piratiea  Clerck.,  Stone,  1890. 

((?,  9,  types,  Philadelphia,  author's  collection ;  numerous  speoi- 
meOB  from  Philadelphia  and  vicinity.  J 

Eyet. — First  row  nearly  as  broad  as  the  second,  ils  lateral  eyes 
slightly  higher.  Eyes  of  second  row  lai^est,  about  half  their 
diameter  apart.  Third  row  broadest,  its  eyes  much  nearer  the 
second  row  than  each  other.  Dorsal  eye  area  less  than,  one-fifth 
the  length  of  the  cepfaalothorax. 

Form. — Superior  spinnerets  nearly  twice  the  length  of  the  inferior. 
Cephalothorax  in  front  almost  ooe-half  its  greatest  transverse 
diameter,  &ittened  above  and  highest  at  middle.  Sides  of  head 
vertical.  Chelicera  about  IJ  times  the  height  of  the  head  in 
front.  Sternum  longer  than  broad,  it<t  anterior  mai^n  straight. 
Legs  rather  slender. 

DiiRewaon*. — Length  of  oephalothomx,  cf,  2.2  mm.;  9, 
2.8  mm. 

Length  of  abdomen,  cf,  2.2  mm. ;   9,  2.8  mm. 

Length  of  first  leg,  9,  7.5  mm. 

Length  of  second  leg,  9,  6.6  mm. 
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narrower  ytllow  submarginal  line,  finally  a  narrow  black  marginal 
line.  The  eye  region  black.  Sternum  yellowish-brown  with  a 
narrow  brown  margin,  and  a  brown  spearhead^shaped  mark 
(composed  of  two  converging  dark  lines)  wilh  the  point  directed 
caudad.  Abdomen  above  blackish,  a  narrow  brown  median  band 
terminating  in  a  point  before  the  middle,  a  white  line  at  each 
antero-lateral  margin  of  the  dorsum,  and  small  white  spots  on  the 
posterior  two-thirds  of  ihe  dorsum  arranged  in  two  lines  of  5-6 
spots  each,  the  most  posterior  in  each  line  largest ;  sides  brown 
above,  below  yellowish-brown  streaked  with  white  hairs;  venter 
with  a  broad  brownish  band  extending  the  whole  length  and  con- 
taining indistinct  darker  dots.  Lung  books  yellow.  Spinnerets 
brown.  Chelicera,  maxillcB  and  labium  reddish -brown,  the  last 
nearly  black  at  the  base.  Epigynum  reddish-brown.  Legs  pale 
yellowish -brown  with  indistinct  darker  annulations  on  the  femora, 
patellae  and  tibiae. 

Color  in  Alcohol,  9  ?. — The  ground  color  of  the  dorsum  of  the 
abdomen  greenish-brown,  a  yellow  median  band  ending  in  a  point 
at  the  middle,  on  each  side  a  row  of  about  five  elongated  yellow 
spots,  becoming  confluent  at  the  spinnerets  with  its  fellow  of  the 
opposite  side,  and  more  laterally  on  each  side  a  row  of  4-5  minute 
yellow  spots;  venter  yellowish  with  a  median  and  two  pairs  of 
lateral  confluent  dark  spots  which  do  not  extend  to  the  spinnerets, 
the  more  me<lian  rows  longer  and  curved.  Legs  more  or  less 
distinctly  handed. 

Color  in  Alcohol^  c^d^.  —  Cephalothorax  as  in  the  9,  but  sternum 
sometimes  without  dark  lines.  Abdomen  as  in  the  9.  Legs  clear 
reddish -brown,  femora  yellowish  proximally  and  ventrally,  femora 
and  tibiae  indistinctly  banded.  Palpi  reddish -brown,  tarsi  darker. 
Coloration  otherwise  as  in  the  9 . 

Comparisons. — This  species  differs  from  P.  elegans  Stone  mark- 
edly in  the  stnicture  of  the  epigynum  and  in  the  annulations  of 
tiie  legs.  From  the  other  most  nearly  related  form,  P.  insularis 
Enierton,  it  differs  in  smaller  size,  in  the  coloration  of  the  abdo- 
njcn,  and  in  the  stnicture  of  the  epigynum. 
27.  Pirata  nigromaoalatuB  n.  sp.    (PI.  XXX,  figs.  44, 4.').) 

('/,   ?,  types,  Harvey's  Lake,  Luzerne  county,  Pa.,  Stone  Coll. 
evenil  other  sjxicimens  collected  at  the  same  place.) 

Effef<. — First  row  nearly  as  broad  ils  the  .second,  ils  lateral  eves 
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slightly  larger  and  very  slightly  higher.  Eyes  of  second  row 
largest,  their  diameter  apart.  Third  row  widest,  ila  eyes  nearer 
the  second  row  than  each  other.  Dorsal  eye  area  less  than  one- 
quarter  the  length  of  the  cephalothoraz. 

Form. — Superior  spinnerets  about  1}  limes  the  length  of  the 
inferior.  Cephalothonvz  in  front  less  than  one-third  its  greatest 
transverse  diameter,  highest  at  the  anterior  edge  of  the  median 
groove.  Chelicera  about  1^  times  the  height  of  the  head  in  front. 
Btemnni  liltle  longer  than  broad.     L^  rather  stout. 

Dimenaiont. — Length  of  cephalothorax,  cf,  2.2  mm.;  $, 
2.8  ram. 

Length  of  abdomeu,  <S',  1-8  mm. ;  ¥,  3.3  mm. 

Length  of  first  1^,  ?,  7  mm. 

Length  of  second  1^,  ?,  6.5  mm. 

Length  of  third  leg,  $,  6.4  mm. 

Length  of  fourth  leg,  ?,  9.2  mm. 

Col&r  in  Alcohol,  ¥  ¥. — Cephalothorax  reddish -brown,  a  narrow 
bufi  band  from  between  tbe  second  pair  of  eyes  to  the  dorsal 
groove,  a  broader  buff  band  on  each  side  arising  at  I  he  posterior 
eye,  with  Its  fellow  of  the  opposite  side  converging  back  to  the 
ade«  of  the  median  groove,  where  Ihe  three  buft  bauds  unite  and 
pass  caitdad  aa  one  median  band  to  the  end  of  the  thorax;  a 
broader  submarginal  buff  line  is  present  in  some  specimens,  but  in 
moet  there  is  no  trace  of  it ;  eye  region  black.  Sternum  yellowish, 
its  mai^ins  darker,  usually  a  median  broad  light  baud  bordered 
by  uarrow   lines  of    darker.     Abdomen  pale  yellowish-biown,   a 
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Color  in  Alcohol,  c?. — Cephalothorax  as  in  the  9,  but]  darker 
and  without  a  Rubmarginal  light  stripe.  Sternum  darker  than  in 
9,  brownish  with  a  narrow  median  light  stripe.  Abdomen  also 
darker  above,  with  the  same  general  pattern  but  the  light  spots 
larger  and  more  conspicuous;  sides  brownish  streaked  with  yellow, 
no  dark  spots  near  the  spinnerets ;  venter  brownish -yellow.  Legs 
yellow,  femoni  of  the  first  and  second  pairs  deep  brown  above  and 
below.     Palpi  yellow,  femora  deep  brown. 

Cmnparisons. — Quite  closely  related  to  P.  elegans  Stone,  but  the 
epigyna  are  quite  different.  The  9  9  also  show  considerable 
resemblance  to  those  of  P.  liber,  while  the  c?c^  are  readily  distin- 
guished both  by  color  and  by  the  structure  of  the  palpus ;  but  there 
is  a  difference  in  the  epigynum,  the  submarginal  light  thoracal 
stripe  is  distinct  in  libcTf  which  has  generally  dark  markings  on  the 
abdominal  venter  and  lacks  the  laige  dark  spot  near  the  spinnerets. 

28.  Pirata  elegant  Stone.    (Fl.  XXX,  fig.  46.) 
Pirata  elegans  Stone,  1890. 

(4  9  9,  types,  York  county,  Pa.,  Stone  Coll.) 

Eyes. — ^First  row  shorter  than  the  second,  its  lateral  eyes  lower 
and  slightly  larger,  its  middle  eyes  approximated.  Eyes  of 
second  row  largest,  their  diameter  apart.  Third  row  widest,  its 
eyes  on  slight  tubercles  (as  are  the  second  eyes)  and  nearer  the 
second  row  than  each  other.  Dorsal  eye  area  a  little  more  than 
one-fifth  the  length  of  the  cephalothorax. 

Form, — Superior  spinnerets  double  the  length  of  the  inferior. 
Cephalothorax  flattened  above,  highest  at  the  posterior  eyes,  in  front 
not  more  than  one-third  its  greatest  transverse  diameter.  Chelioera 
rather  weak,  their  length  not  much  more  than  1^  times  the  height 
of  the  head  in  front.  Sternum  distinctly  longer  than  broad. 
Legs  rather  stout. 

Dimensions, — Length  of  cephalothorax,  2.5  mm. 

Length  of  abdomen,  3  mm. 

Length  of  first  leg,  6  mm. 

Length  of  second  leg,  5.5  mm. 

Length  of  third  leg,  6  mm. 

Length  of  fourth  leg,  9.3  ram. 

Color  in  Alcohol, — Cephalothorax  clear  reddish-brown,  an  inter- 
rupted narrow  blackish  submarginal  stripe  just  above  the  yellow 
margiu,  and  fine  black  lines  radiating  from  the  dorsal  groove;  a 
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buff  median  band,  narrowest  at  the  ponterior  edge  of  the  thorax, 
enlarging  from  the  median  groove  forward,  and  reaching  ante- 
riorly Id  the  mid-line  to  in  front  of  the  posterior  eyes  and  on  the 
fiidea  to  the  first  eye  row,  this  buff  band  divided  inlo  three  ante- 
riorly by  two  darker  lines  which  converge  from  the  posterior  eyes 
to  the  dorsal  groove ;  on  each  side  is  a  black  line  from  the  second 
to  the  third  eyes.  Sternum  yellowish  with  narrow  black  mar^n, 
and  sometimes  two  broader,  rather  indistinct  darker  longitudinal 
bands.  Abdomen  above  dark  yellowish -brown,  variable  in  color; 
in  two  spedmenn  marbled  with  yellow  and  brown  on  the  anterior 
part  of  the  dorsum,  in  the  third  with  three  pairs  of  black  spot^, 
in  the  fourth  with  a  broad  yellow  median  band  on  the  anterior  half 
narrowing  suddenly  just  behind  the  middle  and  continuing  to  the 
spinnerets,  while  the  posterior  half  of  the  dorsum  haa  a  few  trans- 
verse yellow  and  brown  lines;  sides  brownish  or  yellowish;  venter 
yellowish,  lighter  than  the  sides,  without  distinct  spots  but  with  an 
indistinct  dark  mark  behind  ihe  epigynura,  Epigynum  reddish- 
brown.  ChelUera  light  reddish -brown.  liabium  and  maxUhe 
yellowish- brown,     Leg»  and  palpi  pale  yellowish -brown. 

Compariton. — See  P.  nigromaculatat. 
M.  PiraU  muxt  buum.  {P1.  XXX,  Ag.  it.) 
Pirala  marxi  Stone,  IB90, 

(1  9,  type,  York  county,  Pa.,-fitone  Coll.) 

Eyee. — First  row  fully  as  broad  as  the  second,  its  lateral  eyes 
higher.  Eyes  of  seoond  row  largest,  about  their  diameter  apart. 
Third  row  broadest,  its  eyes  much  nearer  the  second  row  tlian  each 
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median  band  from  the  middle  eyes  to  the  dorsal  groove  and  on 
each  side  of  the  posterior  half  of  it  a  yellowish  area.  Sternum 
light  reddish-brown,  with  a  darker  brown  margin  from  which 
pointed  lines  radiate  centrad.  Abdomen  above  with  a  yellowish 
band  attenuating  from  in  front  to  the  spinnerets,  its  posterior  half 
segmented  by  brownish  transverse  lines,  in  the  anterior  half  of  this 
band  a  narrower  band  ending  in  a  point  at  its  middle  and  darkest 
laterally ;  to  each  side  of  the  median  band  a  brownish  band  flecked 
anteriorly  with  small  yellow  spots,  and  containing  in  its  posterior 
half  a  row  of  4-5  larger  yellowish  spots.  Sides  yellowish,  marbled 
and  streaked  with  brown  posteriorly.  Venter  yellow,  just  behind 
the  epigynum  two,  posteriorly  slightly  converging,  rows  of  four 
small  brown  spots,  the  length  of  each  row  not  much  more  than  the 
width  of  the  epigynum.  Epigynum  reddish-brown,  and  the  region 
in  front  of  it  is  darker  than  the  region  behind  it.  Spinnerets 
yellowish-brown.  Chelicera  reddish -brown.  MoxHUb  brownish, 
the  labium  is  the  same  color  at  the  tip  but  blackish  at  the  base. 
Legs  reddish-brown,  as  are  the  palpL 

Comparisons, — ^This  form  comes  nearest  Pirata  piraiicus  Clerck., 
the  coloration  and  size  of  the  two  are  quite  similar  (judging  from 
Emerton's  description),  but  the  epigyna  are  different  (compare 
Emerton's  fig.  76,  PI.  XLVIII). 

30.  Pirata  proonrsns  n.  sp.    (PI.  XXX,  tig.  48.) 

(2   9  9,   tyjjes,   Stone  Coll.,  Harvey's  Lake,   Luzerne  county, 

Pa.) 

Eyes. — First  row  about  straight,  nearly  as  long  as  the  second. 
Eyes  of  the  second  about  1^  times  their  diameter  apart.  Third 
row  widest,  its  eyes  nearly  as  large  as  those  of  the  second  row,  and 
considerably  nearer  the  second  row  than  each  other.  Dorsal  eye 
area  less  than  one-quarter  the  length  of  the  cephalothorax. 

Form. — Superior  spinnerets  about  double  the  length  of  the  infer- 
ior.  Cephalotliorax  broad,  in  front  about  one-half  its  greatest 
diameter,  highest  at  the  posterior  eyes,  its  posterior  declivity  grad- 
ual. Sides  of  head  steep.  Length  of  chelicera  about  IJ  times 
the  height  of  the  head  in  front.  Sternum  a  littla  longer  than  broad, 
its  anterior  margin  slightly  concave.     Legs  slender. 

Dimensions. — Length  of  cephalothorax,  3.6  mm. 

Length  of  abdomen,  4  mm. 

Length  of  first  leg,  11.2  mm. 
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Length  of  second  leg,  10  mm. 

Length  of  third  leg,  11.2  mm. 

Length  of  fourth  1^,  16  mm. 

Color  in  Ateohol. — C^halotkorax  dark  reddish -brown,  eye 
region  black  with  whitish  hairs;  an  indistinctly  banded,  broad, 
lighter  median  band  extends  from  the  middle  row  of  eyes  back- 
ward to  the  end  of  the  thorax,  it  is  as  broad  aoterioily  as  the 
eye  area,  constricted  in  front  of  and  again  behind  the  mediao 
groove,  and  narrowed  in  its  posterior  portion  ;  the  forehead  is  lighter 
than  this  band;  the  extreme  margin  of  the  thorax  is  blackish. 
Slemtan  dark  reddish-hmwn.  Abdomen  above  rather  indisUnclly 
marked  with  blackish  and  dark  buS,  as  follows:  a  narrow  bufF 
median  band  anteriorly,  to  each  side  of  it  a  narrower  buff  band, 
all  these  on  the  posterior  dorsum  breaking  into  large,  ill-defined 
buff  spots  that  reach  to  the  spinnerets ;  at  each  antera-lateral  mar- 
gin of  the  dorsum  a  black  spot;  sidee  brownish,  streaked  longitudi- 
nally with  narrow  buff  lines ;  venter  yellowish-brown  and  quite 
sharply  delimited  from  the  color  of  the  sides,  without  distinct  mark- 
ings. Epigynum  dark  reddish-brown  and  yellow.  Spinnerett 
yellowish,  the  superior  onee  darker.  Chelieera  clear  reddish- 
brown,  labium  and  mtunlla  lighter.  Legt  reddish-brown,  distinctly 
mottled  and  annulated  with  buS  on  all  the  joints.  Palpi  colored 
like  the  legs. 

Ckmpantom. — ^This  fonn  \a  well  marked  by  three  peculiar 
features — the  structure  of  the  epigynum,  the  equality  in  length  of 
the  first  and  third  legs  (unique,  to  my  knowledge,  in  this  family). 
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(Numerous  specimens,  but  no  mature  J^J*,  from  Philadelphia 
and  Chester  county,  Pa. ) 

Eyes. — First  row  broader  than  the  second  by  more  than  the 
diameter  of  one  of  its  eyes,  lateral  eyes  larger  and  a  little  higher. 
Eyes  of  second  row  about  their  diametex  apart.  Third  row 
broadest,  its  eyes  a  little  larger  than  those  of  the  second  row,  about 
their  diameter  behind  that  row,  and  placed  on  tubercles.  Dorsal 
eye  area  about  one -sixth  the  length  of  the  cephalothorax. 

Form, — Cephalothorax  broad  and  flat,  highest  at  the  posterior 
eyes,  in  front  more  than  one-half  its  greatest  transverse  diameter. 

Length  of  chelicera  about  If  times  the  height  of  the  head  in 
front.  Sternum  nearly  as  long  as  broad,  nearly  straight  in  front, 
pointed  behind.  Legs  slender.  Superior  spinnerets  twice  the 
length  of  the  inferior. 

Dimensiona,  ?. — ^Length  of  cephalothorax,  5.5  mm. 

Length  of  abdomen,  8.5  mm. 

Length  of  first  leg,  24.5  mm.    . 

Length  of  second  leg,  24.5  mm. 

Length  of  third  leg,  20  mm. 

Length  of  fourth  leg,  24  mm. 

Color  in  Life,  9. — Cephalothorax  above  brownish-yellow,  mih 
a  broad  brown  median  stripe  from  the  posterior  eyes  to  the  end  of 
the  thorax,  an  interrupted  brown  submarginal  stripe  on  each  side, 
extreme  margin  of  head  brown ;  all  these  brown  areas  are  due  to 
the  absence  of  hairs  upon  them,  the  yellowish-brown  to  the  presence 
of  hairs  which  are  longest  on  the  sides  of  the  head ;  posterior  eyes 
on  black  tubercles.  Sternum  light  yellowish-brown,  margins  a 
little  darker.  Abdomen  above  with  a  pale  and  indistinctly  bounded 
reddish-brown  stripe,  which  is  nearly  as  broad  as  the  dorsum, 
extends  its  entire  length,  and  is  scalloped  along  its  posterior  half ; 
bounding  each  side  of  the  anterior  third  of  this  stripe  is  a  narrow 
yellow  stripe,  and  on  the  posterior  half  of  the  dorsimi  on  each  side 
a  row  of  five  yellow  spots  (in  a  line  with  these  yellow  stripes), 
of  which  the  most  anterior  are  elongated  and  largest;  in  the 
median  line  of  the  anterior  half  of  the  broad  reddish-brown  dor- 
sal stiipe  is  a  slightly  darker  brown  stripe,  also  bordered  anteriorly 
with  narrow  yellow  lines,  and  with  a  row  of  five  yellow  spots 
behind  each  of  these  lines.  The  sides  are  indistinctly  streaked  with 
yellow   and    brown.       The   venter  pale   yellowish-brown,  with   a 
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rather  indistiiict,  brood,  darker  median  stripe  coDtaming  a  nar- 
rower light  one.  Spinnerete  brown.  Epigynum  black.  Lung 
books  yellow.  Chelicera  pale  reddish-brown.  Maxilla:  and  labium 
pale  brown,  the  latter  with  darker  base.  Legs  reddish-brown  with 
buff  hairs  and  black  spines,  but  no  distinct  annulations.  Pulpi 
colored  like  Ihe  legs. 

Comparitons. — Hentz's  Micrommala  earoUnemig  cannot  be  con- 
sidered a  synonTm  of  undaia,  as  Emerton  and  Marx  have  done, 
since  Henlz  placed  earolinengis  in  the  tribe  of  the  Siareuata,  in 
which  the  "  upper  and  lower  rows  of  eyea  [are]  bent  and  oppoeed." 

G«nulD0LOIIXI)EB  lAlr. 

The  following  key  will  help  to  diEtingiiLsh  the  species  here 
described,  but  the  structure  of  the  copulatory  oi^ans  is  the  only 
sure  diagnostic  character ;  there  is  one  9  of  what  is  probably 
D.  »expuneUitua  Henlz  in  the  Stone  collection,  but  I  hare  not 
included  it  since  it  is  not  mature: 
A. — Posterior   portion   of    the   a'bdomen    with    transverse    yellow 

markings  of  the  shape  of  a  \V, urtfiotor. 

B. — Posterior  portion  of  the  abdomen  not  so  marked,  .  idoneue, 
n.  Dolomcdft*  nrinmtor  Hcdu.    (PI  XXX,  flg.  so.) 

Dolomedei  urinator  Hcntz,  1841. 

JDolem4dei  lenebroiut  tientz.  Emerton,  1885. 

DoUmtdet  urinalor  Heatz,  Marx,  1880. 

Dclonedet  tentbroiu*  Hentz,  Stone.  1800. 

t  Dolomedtt  urinator  Hentz,  Banks,  189S. 

(9  9,  but  no  d^cT,  from  Philadelphia,  Chester  county,  Bucks 
county,  I^ncaster  county,  York  Furnace,  Pa. ) 
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Length  of  second  leg,  .43  mm. 

Length  of  third  leg,  40  mm. 

Length  of  fourth  leg,  43  mm. 

Color  in  Alcohol, — Cephatothorax  brown  or  deep  reddish-brown, 
a  pair  of  wedge-shaped  black  spots  close  together  just  in  front  of 
the  median  groove,  a  narrow  pale  median  line  between  tlese  which 
is  sometimes  continued  forward  as  far  as  the  plane  of  the  posterior 
eves,  and  generally  backward  around  the  median  groove  to  the 
posterior  end  of  the  thorax ;  on  each  side  a  curved  yellow  line 
extends  from  the  posterior  eye  backward  to  the  wedge-shaped  spot 
of  the  corresponding  side,  the  space  enclosed  by  these  two  lines 
being  oval  and  widest  behind  and  redder  than  the  rest  of  the 
cephalothorax ;  the  extreme  margin  of  the  thorax  black,  on  each 
side  a  more  or  less  distinct,  broad,  yellowish  submarginal  band, 
sometimes  broken  into  large  spots,  and  with  yellow  bands  radiating 
from  it  to  the  median  groove ;  a  small  black  mark  at  the  posterior 
margin  of  each  posterior  eye.  Sternum  yellowish  or  reddish- 
brown,  with  either  a  lighter  median  line  or  a  triangular  lighter 
area.  Abdomen  above  deep  brown,  with  yellowish  and  blackish 
markings  as  follows:  A  rather  broad  yellowish  median  stripe 
extending  to  about  the  middle,  enlarged  at  its  middle  and  forked 
at  its  posterior  end,  a  pair  of  narrow  and  short  lines  of  the  same 
color  connecting  with  it  at  an  angle  on  each  side,  and  all  these 
edged  laterally  with  black;  on  the  posterior  half  of  the  dorsum 
transverse  yellow  markings,  each  edged  anteriorly  with  black,  of 
angular  form  and  with  the  convexity  directed  forward,  or  more  or 
less  of  the  shaj)e  of  a  W ;  they  are  4-6  in  number  and  the  more 
anterior  ones  are  wider.  In  specimens  from  West  Chester  the 
whole  dorsum  is  much  darker,  the  yellow  and  black  markings  very 
obscure,  while  on  the  posterior  half  are  4-5  pairs  of  small  white 
spots.  Sides  of  the  alxiomen  brownish.  Venter  with  a  yellowish 
or  yellowish-brown  mark  extending  in  front  from  the  lung  slits, 
where  it  is  as  broad  as  these,  backward  to  the  spinnerets  where  it 
is  much  narrower,  this  light  area  banded  on  each  side  by  a  row  of 
minute  blackish  dot**,  and  sometimes  containing  narrow  dark  lines. 

Epigyniun  reddish-brown,  the  region  in  front  of  it  yellowish. 
Chelicera  dark  reddish-brown,  maxilhe  and  labium  of  the  same 
color,  but  their  distal  ends  yellow.  Legs  brownish  below;  above 
darker  roddisli-brown  with  buff  markings  on  the  femora  and  more 
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obscure  rings  on  the  other  joiula,  the  dlst&I  ends  of  (he  libiie  and 
tard  black.     Palpi  annulated  bufF  and  reddish-brown. 

Comparitont. — Of  all  ihe  species  of  Dolomede*  described  by 
Hentz  D.  winaior  is  most  similar  to  this  one.  It  agrees  with  Ilia 
fig.  3,  PI.  XVI,  in  the  eyes  and  the  general  coloration,  but  hia 
descriptioD  is  very  meagre.  Whether  the  form  described  by  Eir.er- 
ton  is  tmebronu  Hentz  I  cannot  decide  from  his  description,  aud 
Emertoa's  figure  of  (he  epigynum  (9c,  PI.  XLIX)  shows  differ- 
ences from  the  species  described  by  me. 
3S.  OolomcdM  IdoMU  n-ip-    (PL  ZXX.Bg.U.} 

(  ?,  type.  West  Chester,  Pa.,  author's  collection ;  another  mature 
$  from  Harvey's  Lake,  Luseme  county.  Fa.,  Stone  Coll.) 

Eye», — first  row  broader  than  the  second  by  about  half  the  diara- 
et«r  of  (fne  of  its  lateral  eyes  which  are  slightly  higher  and  slixhlly 
smaller.  Eyes  of  the  second  row  not  quite  their  diameter  apart. 
Third  row  widest,  its  eyes  about  as  large  aa  those  of  the  second  row. 

Form. — Cepbalothorax  much  of  the  same  form  as  in  urinator. 
Cbelicera  massive,  their  length  less  than  twice  the  height  of  the 
head  in  front  Legs  stouter  than  in  urinaior.  Sternum  a  little 
longer  than  broad. 

Dimennont. — Length  of  cepbalothorax,  10. li  mm. 

Length  of  abdomen,  12.5  mm. 

Length  of  first  leg,  40  mm. 

Length  of  second  leg,  39.2  mm. 

Length  of  third  leg,  37  mm. 

Length  of  fourth  I^,  41  mm. 
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black,  labium  and  maxillce  black  basally  but  yellowish  distally. 
Legs  distinctly  marked  and  annulated  with  deep  reddish-brown  and 
yellowish  on  all  the  joints  except  the  metatarsi,  which  are  black- 
ish.    The  palpi  are  colored  like  the  legs. 

Comparisons. — This  form  differs  markedly  in  the  epigynum 
from  the  form  here  described  as  urinator,  but  is  otherwise  very 
similar. 

I  have  been  obliged  to  describe  it  as  a  new  species,  though  the 
same  form  may  have  been  previously  described,  for  the  following 
reasons:  of  the  described  American  larger  species  of  Dolomedes, 
those  of  Walckenaer  and  C.  Koch  are  altogether  insufficiently 
characterized.  Of  Hentz's  species,  tenax  and  hastulatus  are  ex- 
cluded by  the  character  of  their  eyes,  and  seai^netaius  by  its 
smaller  size  and  very  different  coloration,  and  scriptus,  albineus 
and  lanceolatus  by  their  different  coloration.  There  remains 
D.  tenehrosus,  Hentz's  full  description  of  which  is  as  follows: 
''  Livid  brown;  abdomen  and  cephalothorax  varied  with  blackish 
angular  markings;  feet  annulated  with  blackish;  frequently  meas- 
uring over  four  inches  from  the  extremity  of  the  first  pair  of  legs 
to  that  of  the  fourth  pair;  male  with  legs  1,  2,  4,  3."  This  form 
may  be  identical  with  my  idoneus,  but  Hentz's  description  charac- 
terizes no  better  than  do  any  of  Walckenaer' s,  and  Hentz's  figure 
of  the  eyes  (fig.  12,  PL  XIX)  does  not  agree  with  the  eye 
arrangement  in  idoneus ;  and  further,  Hentz  states  that  ienebrosus 
**  does  not  seek  the  vicinity  of  water,  near  which  it  was  never 
seen,  but  dwells  generally  in  elevated  dry  places,"  while  both 
specimens  of  idoneus  were  found  near  water.  Hentz' s  description 
is  not  adequate  in  this  genus  where  the  structure  of  the  copulatory 
organs  is  a  necessary  diagnostic,  and  it  is  best  to  regard  tenehrosus 
as  insufficiently  characterized,  to  drop  the  name,  and  thus  avoid 
future  futile  attempts  to  recognize  it. 

D.  idoneus  is  readily  distinguished  in  its  epigynum  from  the  form 
described  by  Emerton  as  **D.  tenehrosus  Hentz,"  yet  Hentz' s  de- 
scription applies  equally  well  lo  Emerton' s  specimens  as  to  those  of 
idoneus. 

Banks  states  of  D.  scriptus  Hentz:  **  What  has  been  taken  as 
D.  tenehrosus  Hentz  is  this  species*.  What  I  feel  sure  is  Z>.  scriptus 
H.  has  the  epigynum  as  figured  by  Emerton  for  D.  tenehrosus  and 
ver\'  similar  to  that  of  D.  scapularis  as  figured  by  Keyserling. 
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D.  tejubrosu*  H.  baa  a  much  broader  epigynum  and  a  broad  Mtp- 
tum,  which  does  not,  however,  cover  Ibe  cavity."  I  do  not 
understand  how  we  may  feel  confident  of  ever  identifying  tene- 
bromu,  and  Keyeerliug's  figure  of  the  epigynum  of  geapularU  h 
quite  different  from  mine  of  idoneui. 

Family  OXYOPIDiE. 
CharaeUrt  of  the  Family. — The  same  characters  as  in  the  Lyco- 
tida,  except  that  the  eyes  are  arraoged  in  three  rows  or  four  rows, 
2.   2.  4.,  or  2.   2.  2.  2.     The  eyes  of    the  first  row  are   never 
hirgeet, 

Gtnoi  OXTOm  L>ti- 

34.  OzropM  MlUsu  Henta.    (PL  XXX,  Bg.  St.) 

Oagopei  taltieat  HenCz,  1841. 
OayopH  gracili*  EeyBerling,  1876. 
Oais<rpit  taltiout  Hentz,  Marx,  1889. 
Oxj/opet  oilului  Hentz,  Banks,  1891. 

(2  mature  9?  from  Philadelphia,  Pa.,  author's  collection.) 
Eyet. — Eyes  of  the  first  row  smallest,  more  than  their  diamelor 
apart,  much  nearer  the  second  row  than  to  the  edge  of  the  fore- 
head, removed  less  than  their  diameter  from  the  second  row.  Eyes 
of  second  row  largest,  separated  1^  times  their  diameter.  Third 
row  broadest,  its  eyes  separated  by  less  than  their  diameter  from 
the  second  row.  Fourth  row  slightly  broader  than  the  necond, 
its  eyes  about  double  their  diameter  apart.  The  eyes  of  the 
second,  third  and  fourth  rows  on  black  Inberole^. 

Form. — Cephaiotborax  broad  and  short  but  lugh,  highest  at  the 
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similarly  colored  broader  stripes  arise  at  the  third  pair  of  eyes  and, 
arching  backward  on  the  sides,  unite  dorsally  behind  the  median 
groove ;  all  these  stripes  composed  of  hairs  which  readily  rub  off, 
the  thorax  elsewhere  being  hairless ;  from  each  eye  of  the  first  row 
a  narrow  black  stripe  passes  ventrad  across  the  forehead  and 
nearly  to  the  end  of  the  chelicera ;  there  are  two  small  black  spots 
and,  most  dorsally,  a  short  black  stripe  on  each  lateral  margin  of 
the  head ;  the  region  between  the  second  and  third  eye  rows  is 
blackish.  Sternum  yellow  with  blackish  spots  on  the  margins. 
Abdomen  above  with  a  broad  lancet-shaped  mark,  margined  (espe- 
cially posteriorly)  by  black,  ending  pointed  at  the  middle  of  the 
dorsum,  this  stripe  is  surrounded  on  each  side  by  a  narrower  clear 
yellow  band,  these  two  yellow  bands  joining  just  behind  the  middle 
and  continuing  back  to  the  spinnerets  as  a  single  median  line,  and 
this  median  yellow  line  is  margined  on  each  side  by  a  blackish 
stripe ;  the  remainder  of  the  dorsum  is  yellow  or  yellowish-brown. 
Sides  of  the  abdomen  streaked  with  black  lines  which  continue 
backward  to  the  spinnerets,  but  do  not  extend  anteriorly  beyond 
the  transverse  plane  of  the  epigynum.  Venter  pale  yellow  or 
orange,  a  longitudinal  median  black  mark  (with  lighter  centre) 
in  one  specimen,  in  the  other  a  pair  of  short  parallel  longitudinal 
black  8tri|)es,  in  neither  specimen  do  these  black  markings  extend 
along  the  whole  extent  of  the  venter  behind  the  epigynum. 
Epigynum  niiarly  black.  Chelicera  and  maxillce  pale  yellow  like 
the  sternum,  labium  darker.  Legs  pale  greenish-yellow  with  black 
spines,  the  ventral  surface  of  femora  I-III  with  a  longitudinal 
black  line.     Palpi  colored  like  the  legs,  but  with  no  black  stripe. 

Literature  Cited. 

1891a.  Banks,  N.    Notes  on  some  Spiders  described  by  Hentz.    Bntth 

molog.  NewB.    Philadelphia,  2. 
1891ft.  Idem.    Synonymical  Notes  in  Spiders.     Ibid. 
1892.    Idem.    The  Spider  Fauna  of  the  Upper  Cayuga  Lake  Basin. 

Proc.  Acad.  Nat.  Sci.  Philadelphia. 
1846.    Blackwall,  J.    Notice  of  Spiders  captured  by  Professor  Potter 

in  Canada.     Ann.  and  Mag.  Nat,  Uist.    XVft. 
1757.     Clerck,  C.     Svenalca  Spindlar.     Aranea  suecici. 
1885.     Kmerton,  J.  H.    New  England  Lycosidte.    Trans.  Con.  Acad.  8. 
1805.     Idem.     Canadian  Spiders.     Ibid,  9. 
1775.     Fabuicius,  J.  C.     Systema  entomologica,  etc. 
1831-1834.     Hahn,    C.   "W.     Die  Arachniden    getreu  nach    der  Natur 

abirebildet  uud  beschrieben. 
1899.     Hancock,  J.  L.    The  Castle-building  Spider  (Lycosa  Domifex). 

Entoviol.  News.     Philadelphia.  10. 
1841.     IIentz,  N.  M.     Descriptions  and  Figures  of  the  Araneides  of  the 

United  States.     Boston  Journ.  Nat.  Hist.    4 


FSOCEEDINOa  OF  THE  ACADEUT  OF 


[August, 


592 

1816.    Kkysehi.inu,  E.    Ueber  ftraerikanisclie  Spioneniirlca  dcr  Uatei- 

ordnimgCitlgiwls.     Vtrh.  tool. -hot.  Oet.  Wicn. 
1836-1848.    Kocii,  C.    I>ic  Arachniduu. 

1881.    Marx.    Oh  some  new  tube-constructing  Spidcn.    Amtr.  Stit. 
1889.     Ideni.     Catalngiic  of  tlic  <lcBcribei1  Arnnpu'  of  Teuipcrute  North 

America.  Proe.  Nat,  Mut.  WMhiagton.  13. 
1878.  McCooK  IT.  C.  Tran».  Amtr.  Eiit.  But.  VII. 
1877.     SrcDDEK,  S.  n.     The  tube-ranstructin};  Ground  SpiJcr  of  Naii- 

luckcl.     Pxyehe.     II. 
1870.    SiMOK.  E.    Lts  ArticlinidcB  de  France,  T.  8.    Paris. 
IBtK).    Stukic,  W.    PenDsylvaaU  and  Xew  Jersey  Spiders  of  the  Family 

Lycosldic.     Prne.  Arad.  ifat.  HH.  Phil/iilrlphia. 
riioitKLL,  T.    Notice  ou  some  Spiders  from  Lalirador.    Proc. 

Botloa  Soe.  Jfat.  Hill.    17. 
Walckrnabr,  M.  le  Baron.     IlUtoire  nuturtlh  tlt4  InttfUt, 

Aptirft.     (Suites  a  BiiU'cm.)     Paris. 


1875. 
1837. 


EXPL 


RATIOS  OF  Plates  XXIX  asd  XXX. 


AH  thefiguTU  are  drawn  vith  thr  ntd  of  Iht  ftimtrn  lucidn  and  rtduefd 
oiit-half.     AU  the  fi^nrtx  of  rf  piiliii  txhibit  the  right  palpi 
from  the  ventral  mrfitct,  iiHil  in  moit  of  than 
the  hair*  have  been  emitted. 
Plate  XXIX.  Pig,  i.—Lyco»a  niffra  (Stone),  type,  epigynum. 
Fig.  2. — Lyeoea  lublnta  a.  sp.,  tvpe,  cpiRynuin. 
FigB.  8,  4. — LyeoM  oertata  pnUhra  n.  sulisp.,  types,  epigynuni, 


Fij;.  l.—Lyeota  te.pulrhniUt  n.  sp..  tyjie,  epinynmii 
Fig.  8, — l.ycoia  ehnronoida  a.  up.,  tyjic,  eplgyniim. 
Figs.  9,  \fi.—Lyro»n  ttonti  a.  sp.,  opigyninii,  i^'  pHlpn!>. 
VXOfi.  11,  13, — Lyeotii  vcrifimilia  u.  sp.,  types,  epigyiiiiui.  -J  palpus. 
Fig.  VA.—Lifro»a  iirti<iridii  Spud.,  epi^yuuiii. 
VXff.  14. — LyfOMa  jmitflHlata  lU-n^r.,  tspigyiiuiii. 
Figs.  15,  10.—  f.j/raii'i  Bnitvlata  Ilrutx,  i:pi|!viium.  ,?  piilpiis, 
Fijis.  17,  la— Ak"»"  fi'irr't  (Falir.),  ppijiyimm.  d"  iwlpus. 
Pigs.  19,  80. — I.yeom  carolinemi*  Wslck.,  cpigynum.  o"  prilpns. 
Firs.  21,  33. — Lycota  inhonetta  (Keys.),  epigynum,  r^  pulpiis 
--      Lycoia  nidkola  Eracrlon,  epiBynum,  i^  ps' 
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Septehbeb  23. 
Mr.  Aethur  Erwis  Brown,  Vice-PrBeident,  in  the  Chair. 
Ten  persons  present. 
The  death  of  Rudolf  Virchow,  a  correspondent,  was  announced. 


Mt.  Arthur  Erwin  Brown,  Vice-Presidenl,  in  the  Chair. 

Seven  persons  present. 

A  paper  entitled  "  Contribiitiona  toward  a  knowledge  of  the 
Orthoptera  of  Japan,  T — Acrididse,"  by  JanieR  A.  G.  Kefan,  was 
presented  for  publication. 

The  following  were  ordered  (o  be  printed : 
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OH  THE  GENUS  PHBTHOTETTIX  Qlover  (HALDEXANELLA  Auct.) 

BY  JAMES  A.  Q.  REHN. 

The  genus  PhrytwieUix  was  erected  in  1872,  on  the  figure  of  a 
specimen  from  the  Pecos  river,  Texas,  in  Glover's  UltutrcUions  of 
North  American  Entomology,  Orthoptera  (PL  VI,  fig.  25),  and  has 
been  entirely  disregarded  since,  nearly  all  authors  giving  pref- 
erence to  Saussure's  later  name  Haldmanella.  The  original  figure 
of  Phrynotettix  is  clearly  recognizable,  and  the  absence  of  a  de- 
scription should  not  militate  against  the  adoption  of  it  under  such 
conditions.  Four  nominal  species  have  been  described,  but  a  study 
of  the  descriptions  proves  that  all  are  synonymous,  while  one  quite 
distinct  form  from  northern  New  Mexico  appears  to  be  undescribed. 

PHBTHOTETTIX  Glover. 

Ephippigera    llaldeman    (not  Ephippiger  Latreille  =  Ephippigera 

Burmeister),  Htansbury's  Exped.  to  the  Great  Salt  Lake,  p.  871, 

1852. 
Phrynotettix  Glover,  Illustr.  N.  Amer.  Entom.,  Orth.,  PI.  VI,  flg.  25, 

1872. 
Eremohia  Thomas  (not  of  Serville).  Rept.  U.  S.  Geogr.  Surv.  West 

100th  Merid.,  V,  p.  886,  1875. 
Jlaldinandla  Saussure,  Addit.  Prodr.  (Edipodionim,  p.  158,  1888. 
Ualdevianella  Bruner,  Proc.  U.  8.  Nat.  Mus.,  XII,  p.  81,  lb90. 
Haldemannia  Townsend,  Insect  Life,  VI,  p.  81,  1893. 

Type,  — Phrynotettix  verruculatus  Glover  =  Ephippigera  tshiva- 
vensis  Haldeman. 

Key  to  Species  (based  on  females). 

a. — Pronotuin  of  female  elongale-ovale,  frontal  costa  not  mark- 
edly constricted  dorsad  and  not  separated  from  fastigiuin 
by  a  definite  tninsverse  carina,  tshivavensis  (Haldeman). 
aa. — Proiiolum  of  female  conliform,  frontal  costa  considerably  con- 
stricted dorsad  and  separated  from  fastigium  by  a  single 
low  callous  carina, taosonus  n.  sp. 
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Pbrmstottlx  UhiTftTMUil  (Haldgman}. 

Ephippigtra  tthivaveniW  Haldeman,  StaoBbury's  Exped.   to    the 

Orest  Salt  Lake,  p.  371.  PI.  X,  fig.  S,  1853.     (Chihuahua.) 
^h^apigera  ttehivateniii  Walker,  Cat.  Derm.  Halt.  Brit.  Mus.,  Ill, 

p.  B45,  1870.     (Utah.) 
PhrgnoUitix  terraculata   Glover.  IlIuBt.  N.  Amer.  EdIoiu.,  Orth., 

PI.  VI,  flg.  25,  1873.     (PecoH  River,  TesRS.) 
Eremobia  magna  Thomas,  Rept.  V.  8.  Oeogr.  Surv.  West  100th 

Merid..  V.  p.  886,  PI.  XLIII.  flg.  5.  1875.     {Lower  Arizona.) 
fflaldmanella]  Tichitaveniit  SauBsure,  Addit  Prodr.  <Edipodiortitii, 

p.  1S8,  1888, 
Baldemanella  roJiaita  Bniner,  Proc.  U.  8.  Nat.  Mub.,  XII,  p.  81, 

1890.     (Sontliern  ArizonaJ 
Haldemannia  ttehivateniii  TownseDd,  iDsect  Life,  VI,  p.  81,  1898. 

(Las  Cruces.  New  Mexico.) 
[HatdemantUa']  tteMtawniU  Scudder,  Catal.  Descr.  Orthopt.  U.  S. 

and  Can.,  p.  44,  1000. 
Haidemanella  vemiculata  Scudder  aod  Cookerell,  Proc.  Davenport 

Acad.  Scl.,  IX,  p.  S9,  10Oii.     (Organ  HountBlna,  New  Mexico.) 

Dittributum.  —  Pre^-iously  recorded  from  Chihuahua,  Pecos 
river,  Tex. ;  lower  and  gouthem  Arizona,  La  Cueva,  Organ  mouD- 
tuna,  aad  Las  Cruces  in  New  Mexico,  besides  a  record  published 
by  Riley  of  one  imraature  specimen  from  the  Argus  mountains, 
Inyo  county,  Cal.,  the  latter  specimen  bdng  now  before  me.  The 
record  from  Utah,  given  by  Walker  and  generally  followed, 
is  no  doubt  erroneous.  Walker  had  no  material  himself,  and  the 
original  specimen  described  by  Haldemau  came  from  Chihuahua. 
The  locality  Utah  was  probably  assumed  from  the  title  of  the 
work  in  which  Haldeman  published. 

The  series  examined  includes  the  following  localities:  El  Paso, 
Tex.,  March  31, 1902,  and  Alamogordo,  Otero  county,  N.  M.,  May 
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(two  of  which  I  have  examined)  exactly  fit  it  except  for  oue 
trifling  character,  which  the  series  examined  shows  to  be  a  very 
variable  one,  namely,  the  obtuse-angulate  or  rotundate  character 
of  the  caudal  angle  of  the  lateral  lobes  of  the  pronotum.  Colora- 
tion appears  to  bear  absolutely  no  weight  as  a  diagnostic  char- 
acter, and  is  only  of  interest  in  that  the  males  are  deeper  and  more 
richly  colored  than  the  females. 

Some  measurements  of  the  pronotum,  in  comparison  with  that  of 
the  new  species,  may  be  of  interest : 

Females.  Length.  ^vidthf 

P.  tshivavensis  : 

Chihuahua  (from  Haldeman),  ...  14    mm.  9    mm. 


Lower  Arizona  (from  Thomas), 
Southern  Arizona  (from  Bruner), 
Lake  Valley,  N.  M.,      .     .     . 
Alamogordo,  N.  M., 
P.  taosanua : 

Taos  Valley,  N.  M.  (type),     ...         17      **  12.5 


18.7  *'  12.5  ** 

22  **  15  ** 
20.5  *'  13  ** 

23  '*  15  *' 


(( 


Phrynotettix  taoianai  n.  sp. 

Type, — 9  ;  Taos  Valley,  Taos  county,  N.  M.,  June,  1883. 
Collection  of  the  U.  S.  National  Museum. 

The  most  important  differential  characters  are  given  in  the  key 
of  the  species.  The  median  carina  of  the  metazona  is  also  very 
apparent,  wliile  in  tshivavensia  it  is  obsolete  f  the  ti'ansverse  sulci 
are  also  more  arcuate  in  laosanay  and  the  central  portion  of  the 
caudal  region  of  the  prozona  more  tuberculate. 

Body  short  and  broad.  Head  with  the  vertex  about  equally 
long  as  broad  (decidedly  broader  than  long  in  females  of  tshiva- 
vens'i8)j  median  carina  distinct  and  extending  to  the  tip  of  the 
fastigium;  frontal  costa  compressed  above  and  separated  from 
the  fastigium  by  a  distinct  rugose  carina,  below  the  ocellus  strongly 
compressed  and  obsolete,  sulcate  throughout;  eyes  rather  small, 
very  much  shorter  than  the  infraocular  gense.  Pronotum  rather 
short,  broad  and  cordiform  in  outline,  the  surface  heavily  rugose 
as  characteristic  of  the  genus,  cephalic  border  subarcuate,  the 
lateral  C4irina  strongly  constricted  cephala<l,  the  caudal  margins 
straiglit ;  median  carina  distinct  but  most  developed  on  the  meta- 

'  In  iin mature  specimens  this  carina  is  very  distinct,  but  the  type  of 
taoHnna  is  a  fully  adult  female,  and  the  presence  of  a  distinct  median 
carina  cannot  be  laid  to  immaturity. 
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zoua,  tlie  central  region  of  the  prozona  heavily  tuberculate,  the 
[Kislerior  portion  strongly  developed;  transverse  sulci  arcuate, 
particularly  the  second  and  third;  lateral  lobes  with  the  ventro- 
caudal  angle  obtuse- angulate,  the  central  portion  of  the  lobe 
hearing  a  considerable  depression  which  exlendg  caudad  and  dorsad 
from  the  ventro -cephalic  angle  Tegmhia  not  exceeding  the  tip 
of  the  pronolum  in  length,  the  reliculalions  very  close  (in  Uhiva- 
veruia  these  are  much  coarser  and  the  principal  veins  are  more 
apparent}.  Abdomen  not  exceeding  Ihe  hind  femora  in  length, 
the  dorsal  aspect  keeled. 

General  color  reddish -brown,  the  exernal  faces  of   the  femora 
marked  with  ochraceous. 

Meatvrementt. 

Total  length, 34.5  mm. 

Length  of  pronotum 17       " 

Greatest  width  of  pronotum, 12.5    " 

Visible  length  of  legmiua, 7.5    " 

Length  of  hind  femora, 13        " 

l^eeimetu  Examined. — One,  the  type. 
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HOTBS  OK  AH  AHT. 

BT  ADELE  M.    FIELDE. 

» 

There  is  no  regeneration  of  the  antennce,  — A  queen  of  Stenamma 
fulvum  piceum^  deprived  of  her  antennse  in  July,  1901,  lived  in 
one  of  my  artificial  nests  with  workers  and  other  queens  until 
January  5,  1902,  and  gave  no  indication  of  regenerating  the  lost 
organs.  Of  the  many  ants  whose  antennae  were  wholly  or  par- 
tially excised  by  me  in  1901,  in  the  experiments  made  upon  the 
ants'  sense  of  smell,'  some  lived  several  months,  but  none  ever 
showed  sign  of  regenerating  any  excised  part. 

Ability  to  live  in  isolation. — On  the  27th  of  August,  1900,  I 
took  three  workers  from  an  apple-core  lying  by  the  roadside  and 
segregated  them  in  a  Petri  cell,  from  which  they  were  never  re- 
moved. One  died  February  23,  1902;  one  died  March  1,  1902, 
and  one  is  still  living,  September,  1902,  the  survivor  having  lived 
alone  more  than  six  months.  She  busies  herself  with  the  inert 
yoimg  that  I  lend  to  her  and  reclaim  before  they  hatch,  and  she 
appears  to  be  healthy  and  happy.  She  is  wholly  tame,  and 
evinces  no  desire  to  leave  her  cell  when  I  take  off  its  cover;  but 
she  seems  to  enjoy  disporting  herself  upon  my  hand,  or  upon  the 
hand  of  another  person,  where  she  will  voluntarily  stay  for  long 
periods.  She  appears  to  have,  concerning  human  hands,  unex- 
plained preferences  which  do  not  depend  on  acquaintance,  tem- 
perature or  race. 

Familiarity  with  the  nest-aura  does  not  reconcile  aliens, — Two  of 
my  small  nests,'  one  containing  ants  of  the  C  colony,  the  other 
containing  ants  of  the  G  colony,  have  stood  in  juxtaposition  one 
year,  and  have  been  cleaned  weekly  with  the  same  appliances,  but 


^  The  writer  is  in  her  third  year  of  stady  of  this  ant.  It  is  the  species 
under  consideration  in  this  paper  in  every  case,  unless  another  species  is 
named. 

'  "  Further  Study  of  an  Ant,"  Proceedings  of  the  Academy  of  Sciences 
of  Philadelphia,  October,  1901. 

»  "  Portable  Ant  Neste,"  Biological  Bulletin,  Vol.  2,  No.  2,  1900. 
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the  inmates  of  th«  two  nesta  contiaue  to  fight  each  other  on  meet- 
ing, as  they  did  when  first  taken  from  their  natural  neste. 

Kmgt. — The  Icings  have  the  dUtittctive  odor  of  their  blood  rela- 
tioru. — July,  1902,  I  isolated,  each  in  a  Petri  cell,  eight  dealated 
queens,  more  than  one  year  old,  and  represen^ng  two  communities. 
Into  each  of  the  celb  I  introduced,  one  at  a  time,  several  kings, 
but  a  few  days  or  few  weeks  old,  and  with  no  previous  association 
with  any  of  these  queens.  In  every  case  the  queen  was  at  once 
friendly,  and  continued  for  many  days  to  be  friendly,  with  all 
kings  of  her  own  colony,  but  was  so  hostile  to  kings  of  any  alien 
colony  that  she  avoided  or  killed  every  alien  king  introduced. 
Bhe  must  have  recognized  culoay  odor  in  these  kings.  The  kings 
appear  to  be  deficient  in  the  sense  of  smell.  They  at  limes,  espe- 
cially in  the  light,  and  on  wann  days,  become  wildly  amorous 
upon  contact  of  the  head  with  a  queen,  a  worker  or  another  king, 
regardless  of  the  lineage  of  either.  The  kings  are  not  clever,  never 
follow  a  trail,  never  take  part  in  the  care  of  the  young,  and  are  at 
all  times  dependent.  They  can  lap  food  for  themselves;  but  I  have 
seen  so  many  as  three  kings  feeding  at  the  same  time  from  the 
mouth  of  one  worker,  while  other  kings  stood  around  as  if  waiting 
their  turn  to  be  fed. 

Qu«en«. — It  may  he  said  of  the  queens  that  while  vii^in  they 
manifest  marked  preference  or  dislike  toward  certain  kings. 
Having  once  mated  they  afterward  permit  no  close  approach  of  an 
alien  king.  They  condone  the  stupidity  of  kings  of  thdr  own 
lineage,  and  tolerate  from  them  attentions  to  which  no  response  Is 
conceded. 
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stimulation  of  the  king  and  queen  to  mating,  and  it  may  be  that 
queens  hatched  late  in  summer  do  not  mate  until  the  next  succtied- 
ing  summer.  A  winged  queen  taken  by  me  from  the  natural  nest 
of  the  C  colony,  August  22,  1901,  had  no  opportunity  to  mate 
until  September  24,  when  I  put  into  the  artificial  nest  where  she 
lived  several  kings  of  the  H  colony,  just  taken  from  the  ground. 
These  kings  all  died  within  a  few  days,  and  the  queen  probably  did 
not  mate  during  1901,  as  she  retained  her  wings  and  laid  no  eggs 
throughout  the  winter  of  1901-1902.  She  had  no  association  with 
any  king  between  September,  1901,  and  July  6,  1902,  when  I  put 
into  the  Petri  cell  where  she  was  then  isolated  a  king  of  her  own 
colony,  five  days  old.  She  at  once  seized  him  gently  by  a  wing, 
and  presently  licked  him  from  end  to  end.  She  cc)uld  not  have 
mated  earlier  than  July  6,  and  may  not  have  mated  until  August, 
when  I  put  other  kings  and  also  workers,  all  of  her  ovm  colony, 
into  her  cell.  On  August  20,  1902,  she  lost  her  wings,  having 
worn  them  a  year  or  more.  She  laid  her  first  egg  on  August  24, 
four  days  after  losing  her  wings. 

Another  winged  queen,  also  taken  from  the  natural  nest  of  the 
C  colony  on  August  22,  1901,  had  no  opportunity  to  mate  until 
September  21,  when  I  put  into  her  habitation  two  kings  of  her 
own  colony.  She  probably  did  not  mate  with  either  of  them,  for 
she  retained  her  wings  and  laid  no  eggs  throughout  the  winter  of 
1901-1902.  There  were  no  males  in  the  nest  where  she  lived  from 
September,  1901,  to  July  13,  1902.  On  the  latter  date,  after 
she  had  been  isolated  one  month,  I  put  into  the  Petri  cell  where 
she  then,  lived  a  king  of  her  own  colony,  and  several  workers. 
The  king  was  but  four  days  old,  but  may  have  mated  immediately 
with  the  still  winged  queen.  She  lost  her  wings  on  the  10th  of 
August,  having  worn  them  nearly  a  year  since  her  capture.  On 
the  14th  of  August  she  laid  her  first  egg,  and  on  the  20th  she  had 
eight  eggs. 

Memory,  — Have  the  ants  an  intellectual  memory  ? 

Experiment  a,  — In  one  of  my  artificial  nests  were  four  dealated 
queens  of  the  C  colony,  taken  by  me  from  their  natural  nest  near 
Wo<kVs  Hole,  Mass.,  September  7,  1900,  with  workers.  On  the 
23d  of  September,  1901,  I  put  into  this  nest  some  pupseof  Formica 
fusca  subsericea,  and  five  days  later  one  of  these  pupse  hatched, 
and   was  permitted   to   live  with   the   resident  Stenammas.     The 
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Formica  was  Bomevhat  larger  thau  either  of  the  Stenamma  queens, 
and  was  vei?  active.  She  remained  in  associatioa,  at  timee,  with 
these  queenB  untU  November  28,  a  period  of  two  months,  and  was 
then  finally  removed  from  their  neat.  Five  and  a  half  mouths 
later.  May  11,  1902,  I  put  the  four  queens  into  a  clean  Petri  cell, 
and  introduced  to  their  cell  a  Formita  fvaca  ntbteruxa  from  Cen- 
tral Park,  New  York  City.  The  introduced  Formica  exhibited 
great  fear  in  the  presence  of  the  Stenamma  queens,  and  made 
energetic  efforts  to  escape  from  the  cell ;  but  the  queens  showed 
neither  fear  nor  dislike  of  the  Formica,  and  never  opened  their 
mandibles  when  I  forced  the  Formica  to  touch  them.  Ttie  fears  of 
the  Formica  gradually  subsided,  and  after  two  weeks'  residence 
she  would  touch  antenon  with  the  queens  in  most  friendly  fashion. 
The  Formica  was  thereafter  often  huddled  with  the  queens,  and  she 
lived  with  them  until  May  31,  1902,  when  the  four  queens  were 
killed  by  an  accident.  The  Formica  survived  and  I  put  her  iuto  a 
aimilar  cell  with  C  colony  queens  that  had  never  fostered  a  For- 
mica. These  queens  separately  and  together  attacked  the  Formica 
and  killed  her  after  two  days'  persecution.  It  is  posuble  that  the 
odor  of  the  Formica  remtuned  in  the  nest  inhabited  by  the  four 
Stenamma  queens,  and  that  they  had  not  to  exercise  memory  in 
the  case.  But  the  odor  of  the  Wood's  Hole  Formica  and  that  of 
the  Central  Park  Formica  was  not  identical,  for  I  put  Formiea 
fuaca  tttbKricea  of  these  two  placee  together  and  found  that  they 
fought  each  olher  to  the  death. 

Experiment   b. — On  the  22d  of   August,    1901,   I  sequestered 
pupiB  and  larvn  from  the  natural  nest  of  the  C  colony,  and  then 
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times.  On  the  24th  of  November,  after  fifty  days  of  separation,  I 
put  the  Stenammas,  now  only  two  in  number,  into  a  clean  cell,  and 
•introduced  the  Formica.  The  Formica  was  in  as  complete  a  panic 
as  could  have  been  one  of  its  kind  that  had  never  seen  a  Stenamma. 
She  ran  from  the  Stenammas,  snapped  at  them  when  forced  into 
proximity,  and  gave  starts  of  terror  when  coming  inadvertently 
into  touch  with  them.  The  Stenammas,  on  the  contrary,  showed 
neither  fear  nor  dislike  of  the  big  foster-child  that  had  been 
returned  to  them.  The  fear  manifested  by  the  Formica  gradually 
diminished,  and  after  about  two  weeks  together  the  Formica  would 
voluntarily  approach  and  touch  antennse  with  the  Stenammas. 

1  then  took  two  Stenammas  of  the  same  size  and  lineage  as  these 
fostering  ants,  placed  them  in  conditions  in  all  respects  similar,  and 
introduced  this  same  Formica  to  their  cell.  The  Stenammas  at 
once  attacked  the  Formica,  and  would  have  slain  her  had  I  ilot 
intervened.  I  then  returned  her  to  the  fostering  ants,  and  left  her 
with  them  one  week  longer. 

1  then  repeated  the  separation  of  the  two  Stenammas  and  the 
Formica,  again  keeping  them  apart  fifty  days,  and  likewise  clean- 
ing the  two  cells  once  a  week.  On  February  5,  1902,  I  again 
reunited  the  three  ants,  and  this  time  found  that  the  memorv  of 
each  species  for  the  other  appeared  to  be  perfect.  There  was  no 
manifestation  of  fear  nor  repulsion  on  either  side.  Perhaps  the 
increased  age  of  the  Formica,  or  her  longer  residence  with  the 
Stenammas  pre\4ous  to  the  second  test  enabled  her  to  better  remem- 
ber them.     She  died  a  natural  death  the  lOlh  of  February. 

In  order  to  ascertain  the  existence  of  fighting  qualities  in  these 
two  Stenammas,  I  put  into  their  cell  aliens  of  their  own  species 
and  found  that  they  retained  the  habitual  aversion  of  their  kind 
toward  strangers. 

On  the  11th  of  June,   1*902,  the  same  two  Stenammas,  then 
much   engrossed   in  the  care  of    pup»,  fiercely  attacked  Wood's 
Hole   Formica  fasca  subsericea  that  I  introduced  into  their   cell. 
This  Formica  was  not  of  the  sam^e  colony  as  the  one  that  they  had 
fostered. 

These  two  Stenammas  seem  to  have  remembered  for  fifty  days 

soap  ill  hot  water,  soaking  in  boiling  water,  and  rinsing  in  running 
water.  A  full  description  of  the  cells  used  in  these  experiments  may  be 
found  in  *' A  Study  of  an  Ant,"  Proceedingi  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  July,  1901. 
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an  aot  of  a  different  subfamily  from  themselves.  They  had  never 
met  any  other  ant  of  that  subfamily. 

Esperhnrnt  e. — On  the  '23d  of  September,  1901,  I  pui  into  aii 
artificial  neat  containing  queens  and  workers  of  the  C  colouy  some 
pupje  of  Formica  /iwca  gubserieea,  and  ou  the  29th  of  September 
one  of  these  pupie  hatched,  and  continued  to  reside  with  tlie 
Steuaromas.  Ou  the  20lh  of  October  I  removed  (he  Formica  (o  a 
Petri  eel),  which  was  cleaned  weekly,  and  I  kept  her  there  utitil 
November  24,  thirty-five  days,  when  I  introduced  to  her  cell  two 
queens  and  four  major  workers  from  the  nest  in  which  she  had 
been  hatched.  The  Formica  exhibited  great  fear,  as  these  ants 
usually  do  when  brought  into  the  presence  of  Slenammas ;  hut  the 
Stenammas  appeared  to  be  wholly  friendly  to  the  Formica.  It  is 
possible  that  the  Stenammas  have  a  better  memory  than  have  the 
Formicas,  or  it  may  be  that  her  odor  had  continued  to  be  manifest 
in  the  nest  of  the  Stenammas,  modifying  their  action  iu  regard  to 
their  former  associate. 

These  Stenanuitas  are  very  dieerimituding  cotuxming  the  odor  oj 
all  onto  introdtuxd  into  their  habilfUion,  whether  it  be  of  their  own  or 
other  vuitemal  lineage. — An  example  of  the  persistent  aversion  of 
these  ants  toward  the  odor  of  an  alien  community  was  given  by  the 
residents  in  two  of  ray  artificial  nests.  In  nest  M,  anis  of  the  C 
colony,  captured  September  7,  1 900,  had  reared  during  the  summer 
of  1901  pupie  introduced  from  the  E  colony,  and  had  also  reared 
from  the  pupa-stage  Iwo  Formica  futca  mibseficea.  The  fostered 
workers  of  the  K  colony  remained  in  the  nest;  the  two  Formicas 
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queens  and  workers  with  inert  young,  all  taken  from  the  natural 
nest  of  the  C  colony,  and  established  in  my  nest  on  the  7th  of  the 
preceding  June.  Into  this  nest  I  then  introduced  a  young  worker, 
the  offspring  of  a  C  colony  queen  and  an  E  colony  king,  whose 
whole  existence  had  been  passed  in  an  artificial  nest  that  had  been 
established  by  me  August  22,  1901.  The  inmates  of  this  nest  had 
never  since  its  establishment  associated  with  outside  ants,  nor  enter- 
tained alien  offspring.  The  young  ant  was  amicably  received  in 
the  nest  into  which  she  was  introduced,  and  was  not  once  nabbed 
during  the  succeeding  half -hour,  while  she  moved  about  fearlessly 
among  the  hundreds  of  residents.  Her  having  had  an  alien  father 
did  not  make  her  less  acceptable  to  her  mother's  blood-relations. 

The  male  parent  does  not  injltience  the  odor  of  the  progeny. — Ants 
reared  from  pupae  segregated  before  hatching,  never  having  asso- 
ciated in  any  wise  with  other  ants,  and  having  their  own  odor  as 
their  sole  criterion,  manifestly  find  that  criterion  duplicated  in  the 
odor  of  ants  of  about  their  own  age,  when  these  ants  are  of  the 
same  lineage  as  themselves  on  the  maternal  side,  regardless  of  their 
paternity.  The  hereditary  odor  descends  through  the  mother,  and 
is  unaffected  by  the  father,  whether  he  be  of  the  same  lineage  as 
the  mother  or  of  an  alien  colony.  The  mother  alone  determines 
the  intrinsic  odor  of  her  progeny. 

In  August,  1901,  I  arranged  eight  new  artificial  nests,  for  the 
rearing  of  ants  having  a  recorded  parentage.  Into  four  of  these 
nests  I  put  virgin  queens  of  the  C  colony  with  kings  of  the  C 
colony ;  and  into  four  of  the  nests  I  put  virgin  queens  of  the  C 
colony  and  kings  of  either  the  E  or  the  H  colony.  About  fifty 
workers  of  the  C  colony  were  put  into  each  nest  to  act  as  nurses  to 
the  expected  young.  During  the  ensuing  year  young  was  pro- 
duced in  all  of  these  nests,  and  with  these  young  ants  I  made  ex- 
periments,  as  recorded  below,  during  the  year  1902.  The  ants 
used  in  the  experiments  were,  unless  otherwise  indicated,  hatched 
from  pupjB  that  had  been  removed  from  the  nest  several  days  before 
hatching,  isolated  or  segregated  in  a  clean  Petri  cell,  and  never 
brought  into  association  with  any  other  ant  previous  to  the  time  of 
use  in  the  experiment.  Such  ants  had,  then,  no  criterion  of  cor- 
rect odor,  other  than  that  of  their  own  boilies. 

Experiment  a.— May  5.  Into  a  clean  Petri  cell  I  put  a  worker 
twenty-five  days  old,  the  offspring  of  a  C  colony  queen  and  an  E 
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colony  king.  With  this  worker  I  put  another,  fifteen  days  old, 
whose  parents  were  both  of  the  C  colony.  The  two  affiliated  at 
onoe. 

Experiment  b. — May  10.  Into  a  Petri  cell  occupied  by  three 
workers,  from  seven  to  twelve  days  old,  the  progeny  o?  a  C  colony 
queen  and  an  H  colony  king,  I  introduced  one  by  one  three 
workers,  from  two  to  twelve  days  old,  the  pn^ny  of  a  C  colony 
queen  and  a  C  colony  king.  The  affiliation  was  in  each  case 
immediate.  They  behaved  towai'd  each  other  as  if  they  had 
alwaya  been  associated.  I  then  put  the  six  young  ants  into  an 
artificial  nest  inhabited  by  queens  and  workers  of  the  C  colony, 
and  they  were  adopted  without  examination. 

Experiment  d. — June  11.  Into  a  Petri  cell  occupied  by  five 
workers,  from  two  to  five  weeks  old,  the  progeny  of  a  C  colony 
queen  and  a  C  colony  king,  and  engaged  in  the  care  of  introduced 
larvee,  I  put  a  worker  a  few  days  old,  the  ofEspring  of  a  C  colony 
queen  and  an  E  colony  king.  The  callow  was  adopted  into  Ihe 
group  without  objection  of  any  sort. 

Experimeni  e. — June  11.  Into  a  Petri  cell  occupied  by  six 
workers,  between  one  and  throe  months  old,  the  progeny  of  a  C* 
colony  queen  and  a  C  colony  king,  and  engrossed  in  the  care  of  intro- 
duced larvffi,  I  put  a  callow  a  few  days  old,  the  offspring  of  a 
C  colony  queen  and  an  H  colony  king.  The  callow  was  immedi- 
ately accepted  by  the  residents. 

Experiment  J. — August  6.  Into  a  Petri  cell  I  put  a  callow  two 
days  old,  the  of&pring  of  C  colony  parents,  and  hatched  in  one  of 
"   lOHta  tlmt  lia.l    Ihkti  e,^t:il.li..'lu-a  just  mil  v.itr.      With 
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takeo  from  the  ancestral  nest  in  the  preceding  August.  Each  of 
the  two  residents  instantly  attacked  an  introduced  adult,  and  used 
their  stings  with  such  violence  that  1  removed  the  adults  through 
fear  of  endangering  the  lives  of  the  junior  ants.  I  then  introduced 
two  other  workers,  also  of  the  C  colony,  but  less  deeply  colored 
than  those  I  had  removed.  The  two  parties  avoided  each  other, 
always  associating  by  twos  during  several  hours ;  but  within  a  day 
they  were  huddled  in  one  group.  Three  day^  later  I  put  the  four 
into  a  C  colony  nest,  and  they  were  all  amicably  received  there. 
There  was  difference  of  odor,  perceived  at  the  first  meeting, 
although  all  the  ants  were  of  the  same  colony. 

Experiment  h. — May  9.  Into  a  clean  Petri  cell  I  put  five  workers, 
from  twelve  to  fourteen  days  old,  the  progeny  of  a  C  colony  queen 
and  an  E  colony  king.  With  them  I  put  five  workers,  four  of 
them  from  twelve  to  twenty-five  days  old,  one  of  them  sixty-five 
days  old,  the  progeny  of  a  C  colony  queen  and  a  C  colony  king. 
The  two  groups  had  each  been  segregated  from  the  pupa  stage  of 
existence.  All  the  nine  ants  that  were  less  than  twenty-six  days 
old  affiliated  quickly.  The  oldest  ant  was  repeatedly  attacked  by 
the  ants  that  had  not  previously  been  associated  with  her,  and  was 
dragged  unresisting  from  the  group  and  cast  down  on  the  opposite  side 
of  the  cell.  After  being  thus  ostracized  for  about  three  days  she  was 
received  into  full  fellowship.  As  this  ant  had  the  same  parentage 
and  had  spent  all  her  life  in  segregation  with  the  four  younger  ants 
that  were  at  once  accepted  into  full  fellowship,  her  age  appears  to 
be  the  sole  cause  of  her  having  been  differently  treated,  and  indi- 
cates a  different  odor  due  solelv  thereto. 

Experiment  i. — June  14.  Into  a  Petri  cell  occupied  by*  three 
workers,  ten  days  old,  the  progeny  of  a  C  eolony  queen  and  an 
E  colony  king,  and  engaged  in  the  care  of  introduced  larvsB, 
I  put  a  worker,  also  ten  days  old,  the  offspring  of  a  C  col- 
ony (iu(»eii  and  a  C  colony  king.  There  was  instant  affiliation. 
I  thou  introduced  one  by  one  ants  of  about  the  same  age,  but  of 
diverse  paternity,  the  mothers  all  being  of  the  C  colony,  and  all 
wore  amicably  received,  and  were  permitted  to  at  once  join  in  the 
care  of  the  larva?.  When  the  gnmp  numbered  ten,  I  added  from 
a  ncift  of  the  C  colony  a  queen  and  an  adult  worker.  Both  were 
at  once  attacked  and  dragged  away  to  the  side  of  the  cell  opposite 
the  larvae.     The  queen  was  soonest  tolerated,  and  within  a  day  or 
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two  was  permitted  to  join  Ihe  group;  but  the  adult  worker  was 
ostracized  for  eight  or  uine  days. 

Experiment  j. — June  16.  Into  a  Petri  cell  occupied  by  two 
minima  ten  days  old,  the  progeny  of  a  C  colony  queen  and  a  C 
colony  kiag,  and  engaged  in  the  care  of  inert  young,  I  put  two 
major  workers  from  an  artificial  nest  of  tlie  C  colony.  The  majors 
were  much  older  and  stronger  than  the  two  resident  ants,  but  they 
Bubmitlud  to  being  repeatedly  dragged  by  the  minims  away  from 
the  nursery,  and  they  were  not  allowed  to  join  in  the  care  of  the 
young  until  after  many  days,  one  being  ostracized  until  June  30, 
the  other  until  July  4. 

ExperimeTit  k. —  July  27.  Into  a  Petri  cell  containing  four 
workers,  each  twenty-three  days  old,  the  progeny  of  a  C  colony 
queen  and  a  C  colony  king,  and  engaged  in  the  care  of  introduced 
pupffl,  I  put,  one  by  one,  five  young  ants,  just  taken  from  the 
natural  nest  of  the  C  colony.  Every  one  of  tbesa  introduced  auls 
was  dragged  to  the  side  of  the  cell  opposite  the  nursery,  and  were 
there  cast  down.  If  I  lifted  ihe  cover  of  the  cell  they  were 
dragged  outside  it. 

I  (hen  chose  callows  from  Ihe  natural  nest,  and  likewise  intro- 
duced them  one  by  one  into  tbb  cell.  All  were  received  without 
sign  of  dislike.  In  a  few  hours  or  days  all  the  ants  were  grouped 
together  about  the  pupie. 

Eeperiment  I. — On  the  22d  of  August,  1901,  I  segregated  pup» 
that  hatched  between  August  27  and  September  1,  and  I  segregated 
the  caUows  as  soon  as  hatched,  so  that  Ihey  never  associated  with 
other  ants.     On  the  25th  of   the  following  Decfimber,   the  ants 
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ants  are  hatched  from  sequestered  pupse,  and  reared  without  associa- 
tion with  older  ants,  they  always  drag  old  ants  of  their  own  line- 
age away  from  the  inert  young,  and  sometimes  refuse  for  many  days 
to  tolerate  them  near  the  nursery.  The  workers,  on  the  other 
hand,  never  drag  younger  ants  of  their  own  maternal  lineage  away 
from  the  nursery,  nor  do  they  retaliate  when  the  callows  attack 
them.  I  have  seen  a  very  small  pale  callow  tyrannize  over  a  large 
deeply-colored  adult  for  consecutive  weeks. 

A  caiLsefar  the  hostility  of  one  colony  to  another  of  the  same  spe- 
cies and  variety  is  a  difference  of  odor,  coincident  with  difference  of 
age  in  the  individuals  composing  the  colony. 

A  queen,  after  mating,  may  settle  in  new  ground,  deposit  her 
eggs,  rear  from  them  her  progeny,  and  herself  determine  the  in- 
herent hereditary  odor  of  the  colony,  which  will  be  the  same  for  all 
ants  of  that  queen's  lineage  hatched  at  about  the  same  time. 
Such  progeny  may  be  separated  and  kept  segregated  in  sections  for 
long  periods,  and  the  individuals  of  any  section  will  at  once  affili- 
ate with  those  of  any  other  section  on  reunion.  The  pupse  may 
be  segregated,  and  the  subsequent  affiliation  of  the  ants  produced 
therefrom  will  be  equally  complete,  whether  a  queen  be  included 
in  each  division  or  not.  The  progeny  of  sister  queens  of  the  same 
age  will  instantly  affiliate  with  each  other  or  with  the  aunt-queen, 
provided  that  the  segregation  of  each  division  has  been  perfectly 
maintained,  and  that  there  is  little  difference  in  the  age  of  the 
ants. 

Attacks  made  upon  ants  of  the  same  lineage,  when  such  are  intro- 
duced into  a  segregated  group,  are  more  or  less  violent  in  proportion 
to  difference  of  age  l)etween  the  residents  and  the  introduced  mem- 
bers. 

A  group  may  rear  successive  broods,  in  successive  seasons,  from 
the  eggs  of  the  same  queen,  and  these  broods  will  from  their 
earliest  days  to  their  latest  recognize  the  odor  of  all  the  kindred 
with  which  they  were  associated  during  the  first  few  days  of  active 
existence.  Their  standard  of  compatibility  is  then  formed,  and 
they  wiU  defend  nest  and  young  against  the  approach  of  all  ants 
whose  odor  disagrees  with  that  standard.  It  follows  that  ants  in  a 
nest  containing  queens  and  workers  many  years  old  would  have  a 
different  standard  from  that  of  any  more  lately  established  nest, 
even  though  all  were  of  the  same  lineage.  This  explains  the  fact 
39 
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that  colonies  apparently  alike,  and  nith  nest-ezits  buL  a  few  feet 
apart,  sometimea  ohow  bilterefit  hoBtility  to  one  another.  It  also 
explains  the  fact  that  ants  taken  from  the  extremes  of  an  ant-domua 
fifty  yards  in  diameter,  and  kept  apart  for  two  years,  amicably 
reunite,  provided  that  no  young  has  hatched  in  either  s^;r^aled 
group.  It  furnishes  also  explanation  of  the  highly  variable 
behavior  of  the  ants  of  the  same  lineage  toward  one  another  when 
brought  together  after  segr^ation ;  and  it  enables  one  knowing  the 
exact  conditions  to  accurately  prophesy  what  a  given  ant  will  do 
on  meeting  another  given  ant  of  her  own  lineage. 

In  the  following  experiments,  which  are  but  a  few  examples  from 
among  many  made  by  me  in  the  summer  of  1902  for  the  purpose 
iif  asoertaining  the  cause  of  hostility  between  colonies  of  the  same 
Epecies,  all  the  ants  were  of  the  C  colony,  much  used  by  me 
because  of  easy  access  to  its  populous  natural  nest. 

For  the  ants  a  year  or  more  old,  I  used  queens  and  workers  of 
this  colony  that  were  captured  by  me  on  August  22,  1901,  and 
that  have  since  been  kept  by  me  in  small  artificial  nests,  where  no 
pupa  has  been  allowed  to  hatch,  and  to  which  no  ant  has  ever  been 
introduced  from  outside. 

When  the  ants  did  not  differ  in  ^ze  or  color  sufficiently  for  me 
to  thereby  distinguish  them,  I  marked  those  that  1  desired  to 
observe.' 

The  ants  depended  upon  to  show  the  feeling  of  their  kind  toward 
such  as  were  introduced,  were  all  engaged  in  the  care  of  inert 
young  in  Petri  cells,  where  they  had  been  for  some  days  or  weeks 
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cell  as  equivalent  to  the  casting  out  of  that  ant  from  the  nei^t.  I 
sometimes  lifted  the  cover  and  allowed  the  resident  ant  to  carry  an 
intruder  outside  it.  The  Petri  cells  permitted  more  close  and  con- 
stant observation  of  the  ants  concerned  than  would  have  been  pos- 
sible in  any  other  residence. 

Experiment  m, — On  August  25,  into  a  cell  containing  forty 
workers,  hatched  between  July  4  and  July  16  from  pupss  previ- 
ously segregated,  1  put  one  by  one  three  workers,  each  twenty  days 
old,  also  hatched  from  sequestered  pupso,  and  also  segregated  to 
the  time  of  the  experiment.  The  introduced  ants  were  all  accepted 
without  examination  or  attention. 

I  then  put  in  a  queen,  captured  June  7,  and  since  dealated. 
She  undertook  at  once  to  sort  the  resident  workers,  and  to  carry 
some  of  them  out  of  the  cell.  She  was  attacked  by  a  resident  and 
I  removed  her. 

I  then  put  in  an  ant  over  one  year  old.  She  was  seized  and 
dragged  across  the  cell,  and  this  was  repeated  three  times  on  her 
approach  to  the  young,  after  which  I  removed  her. 

I  then  put  in  another  ant  over  a  fesr  old.  Five  residents 
attacked  her  at  once  and  so  violently  that  I  rescued  and  removed 
her. 

I  then  put  in  a  queen  one  year  old.  She  was  seized  and  dragged 
across  the  cell  and  I  removed  her. 

I  then  put  Ih  another  queen  of  the  same  age  and  she  was  treated 
likewise. 

Experiment  n, — On  August  25,  into  a  cell  containing  fourteen 
workers,  all  hatched  on  August  5  from  segregated  pups,  I  put  a 
marked  ant  less  than  thirty  days  older  than  the  residents.  She 
was  accepted  without  examination.  I  then  put  in  a  queen  hatched 
on  the  same  day  as  were  these  residents,  and  since  mated  and 
dealated.     She  was  instantly  accepted  into  the  ant-group. 

I  removed  her,  and  put  in  a  queen  one  year  old.  She  was  three 
times  dragj^ed  by  two  residents  away  from  the  young  and  across  the 
cell,  and  I  took  her  out.  This  queen  had  mated  with  a  king  of 
an  alien  colony,  and  had  since  reared  progeny. 

I  then  put  in  another  queen,  a  year  old,  who  had  mated  with  a 
king  of  her  own  colony,  and  had  since  reared  progeny.  She  was 
likewise  attacked  and  dragged. 

I  put  in  adults  of  various  ages,  all  more  thao  a  month  older 
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than  these  ants,  and  all  were  attacked.  In  theee  attacks  od  older 
outddtiTs  the  marked  ant  was  active.  8he  had  never  before  met 
old  anta. 

Ikperiment  o. — On  August  25,  into  a  cell  where  there  was  a 
queen  who  was  halched  on  August  5  among  segregated  pupie,  and 
who  was  isolated  soon  after  hatching,  I  put  seven  workers  all 
under  three  days  old.     The  eight  ants  at  once  snuggled  tt^ther. 

Experiment  p. — On  Auguat  26,  into  a  celt  containing  fifteen 
workers,  all  hatched  from  s^regated  pupae  on  August  5,  I  put  a 
dealated  queen,  also  hatched  on  August  5.  The  workers  at  once 
accepted  the  queen.  As  these  ants  had  never  before  seen  a  queen, 
they  must  have  been  guided  in  thew  acceptance  of  her  by  smell 
rather  than  by  feeling.  Feeling  would  have  surely  revealed  a 
difference  between  the  conformation  of  the  newcomer  and  that  of 
their  habitual  associates. 

After  half  an  hour  I  removed  this  young  queen,  and  put  in  a 
queen  one  year  old.  She  was  instantly  seized  and  draped  across 
the  cell. 

I  took  her  out  and  put  in  a  worker  more  than  one  year  old.  She 
yna  violently  attacked  and  I  removed  her. 

I  then  put  in  an  ant  only  a  few  days  older  than  the  residents. 
She  was  at  once  allowed  to  join  in  the  care  of  the  larvee. 

I  then  put  in  another  dealated  queen,  also  hatched  on  August  5, 
but  since  afsocialed  with  older  ants.  She  was  nabb^  and  pulled, 
but  was  afterward  licked,  and  in  fifteen  minutes  was  snuggled. 

I  took  her  out  and  put  in  another  queen  one  year  old.     She  was 
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At  a  later  date,  ants  that  had  passed  their  whole  pupa-stage  in 
the  light  affiliated  with  those  of  the  same  age  that  had  passed  their 
whole  pupa-8tage  in  darkness,  and  vice  versa. 

Experiment  r. — On  August  27  I  put  into  a  clean  cell  three 
queens,  one  captured,  dealated,  September  7,  1900;  one  captured 
winged,  August  22,  1901,  and  one  captured,  winged,  June  7, 1902. 
All  were  dealated  at  date.  These  queens  had  all  at  some  time 
associated  with  queens  older  and  younger  than  themselves,  and 
they  at  once  associated  amicably  with  each  other. 

1  then  removed  from  the  cell  the  youngest  of  the  three  queens, 
and  introduced  one  of  exactly  the  same  age  as  was  she,  but  who 
had,  during  her  twenty-two  days  of  life,  had « no  association  with 
any  ant  older  than  herself.  This  young  dealated  queen  constantly 
fled  from  the  two  older  queens,  and  refused  during  two  days  to  be 
driven  or  cajoled  into  touch  with  them.  Meantime  they  snuggled 
each  other  voluntarily,  though  they  had  never  before  met. 

Experiment  8, — On  August  28,  into  a  cell  containing  a  score  of 
workers,  hatched  August  5  from  pupn  sequestered  August  3,  I 
put,  one  by  one,  three  workers  of  the  same  size  and  color  as  these 
resident  ants,  but  twenty -one  months  older,  having  been  hatched 
between  the  13th  and  the  21st  of  November,  1900.  Each  of  the 
visitors  was  seized  and  dragged. 

I  took  them  out,  and  put  into  the  cell,  one  by  one,  three 
workers,  thirty-seven  days  old,  and  of  the  same  size  and  color  as 
the  resident  ants.  Each  of  these  visitors  was  received  without 
seizure  or  nabbing. 

I  then  took  them  out  and  put  in  a  queen  hatched  August  5. 
She  was  at  once  accepted.  I  removed  her  and  put  in  a  dealated 
queen  hatched  in  Jime.  This  queen  was  nabbed,  but  she  imme- 
diately set  herself  to  the  regulation  of  her  new  family,  and  she 
successively  picked  up  and  carried  across  the  cell  seven  young  ants. 
As  fast  as  she  brought  the  ants  from  the  ant-group  at  the  larv8B- 
pile  I  removed  them  from  the  cell,  and  in  half  an  hour  she  had 
settled  in  the  midst  of  a  serene  family,  where  she  appeared  to  be 
wholly  acceptable. 

I  then  took  her  out,  and  without  retummg  the  rejected  workers, 
I  put  in  a  queen  a  year  old.  This  queen  was  attacked  with  great 
violence  by  several  residents  together,  and  I  removed  her  from  the 
cell. 


614  PBOGEEDIKOe  OP  THB  AOADBHT  OP  L^*'" 

I  tben  put  in  a  queen  that  had  lived  in  one  of  my  artificial  neetH 
since  September  7,  1900.  She  waa  likewise  violently  attacked,  and 
I  removed  her. 

Large  and  small  workers,  a  year  or  more  old,  also  met  with  ho8- 
tile  treatment 

The  results  from  these  and  all  other  experiments  recently  made 
by  me  coincide  with  my  observations  during  three  years'  study  of 
this  species,  and  confirm  my  view  that  the  cause  of  that  diveruty  of 
odor  which  characlerizee  diveise  communities  lies  in  the  difference 
in  the  relative  ages  of  the  communities.  The  queen  transmits  her 
individual  odor  to  her  progeny,  and  it  ie  probable,  though  not 
proven,  that  in  Bucceedve  Beasoos  the  odor  of  the  progeny  varies 
with  the  age  of  the  produdng  queen,  the  odor  being  a  product  of 
metabolism. 

Effeda  of  light  and  tolar  upon  tlie  ant. — The  haste  with  which 
the  wUd  anta  catch  up  their  inert  young  and  scurry  into  darkness 
whenever  their  nests  are  uncovered  indicates  great  sensitivity  to  light. 
In  the  summers  of  1901  and  1902  I  reared  ants  from  the  larvffi, 
letting  them  pass  the  whole  pupa-stage  in  full  daylight,  both  with 
and  without  ant-nurses,  and  I  found  that  the  ants  thus  reared  had 
the  sameculor  and  the  same  activities  as  bad  their  congeners  simul- 
taneously reared  in  darkness. 

Sir  John  Lubbock*  has  shown  that  the  rays  from  which  his  ants 
withdrew  were  the  ultra-violet,  and  Forel'  had  proven  that  his  ants 
perceived  these  rays  through  the  eyes.  Accepting  the  results 
attained  by  these  eminent  myrmecologists,  I  undertook  to  give  my 
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marked  N,  and  a  score  or  Iwo  of  Petri  cells  about  ten  oentimeters 
broad  and^one  centimeter  deep.  All  these  habitations  contained 
flakes  of  sponge  saturated  with  clean  water,  and  were  suitably 
supplied  with  morsels  of  food  for  the  ants.  In  none  of  their  resi- 
dences did  I  ever  disturb  the  ants  oftener  than  twice  in  a  single 
day  by  any  alteration  of  their  environment. 

I  put  papers  of  vivid  colors  under  the  transparent  glass  floors  of 
these  habitations,  offering  always  a  choice  between  colors.  In  the 
maze  four  colors  were  presented;  in  the  nest,  three;  in  the  Petri 
cells,  two.  During  two  months  of  experimentation  in  this  line 
the  ants  never  moved  their  young,  nor  themselves  congregated 
upon  one  color  in  preference  to  another,  nor  did  they  in  conse- 
quence of  a  change  in  the  color  of  their  floor,  or  of  an  interchange 
between  black  and  white,  ever  remove  from  any  spot  upon  which 
they  had  congregated.  They  gave  no  sign  of  regarding  any 
quality  in  their  floor  other  than  its  opacity,  and  the  most  vivid 
reds,  greens  and  blues  displayed  there  in  full  daylight  failed  either 
to  entice  or  to  agitate  them. 

Their  behavior  waa  very  different  when  colored  glass  was  used 
for  transmitting  the  light  that  entered  their  abodes.  In  all  cases 
diffused,  not  direct,  sunlight  was  used  in  these  experiments.  The 
walls  as  well  as  the  roof  of  the  dwelling  were  transparent,  and  the 
superimposed  colored  panes  extended  two  inches  beyond  the  walls, 
so  that  the  chosen  light  entered  from  every  quarter  except  through 
the  floor,  which  was  always  opaque  white.  This  made  the  condi- 
tions nearly  equal  throughout  the  abode.  The  dwellings  were 
placed  upon  a  large  table  where  the  summer  temperature  was  the 
same  on  all  sides,  and  the  diffused  light  from  a  large  north  window 
gave  fairly  equal  illumination  over  the  whole.' 

The  ante  were  not  affected  by  the  intermty  of  the  illumination  from 
rays  of  longer  wave-length  than  violet. — I  repeatedly  interchanged 
the  panes  over  a  Petri  cell,  one-half  of  which  was  covered  by  a 
pane  that  shut  out  all  rays  except  a  few  red  ones,  and  the  other 
half  by  a  pane  transmitting  much  red  light.  During  a  residence 
of  several  weeks  in  this  cell  the  ants  showed  no  preference  for  the 
less  intense  light. 

I  also  covered  one-half  of  a  cell  with  a  colorless  pane,  and  the 

^  These  experiments  were  made  at  the  Marine  Biolo|j^cal  Laboratory 
at  Wood's  Hole,  Mass.,  in  June,  July,  August  and  September,  1902. 
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other  half  of  the  cell  with  a  dark-violet  pane  tranemitting,  as 
shovn  by  the  epectroecope,  all  the  colors  of  the  Bpectrum.  I  coald 
Bcaroelf  diacem  the  ants  through  the  violet  pane.  But  during  a 
residence  of  several  weeks  in  thia  cell  the  anls,  after  two  removals 
from  the  colorless  to  the  violet  side,  remuned  for  many  consecutive 
days  under  the  transparent  glass,  and  I  repeatedly  interchaDged  the 
two  panes  without  causing  the  ants  to  remove  from  under  the  one 
or  the  other. 

The  same  indifference  to  the  intensity  of  illumination  was  shown 
by  ants  placed  in  cells  covered  one-half  with  a  double  layer,  the 
other  half  with  a  single  layer  of  green  glass;  one-half  with  a 
double  layer,  the  other  half  with  a  single  layer  of  yellow  glass ;  or 
one-half  with  a  double  layer,  the  other  half  with  a  single  layer  of 
blue  glass.  The  relative  proportions  of  the  primary  colors,  from 
red  to  indigo,  transmitted  by  the  various  colored  panes  varied 
greatly,  as  the  spectroscope  showed.  But  the  ants  apparently 
disregarded  these  proportions,  and  were  hasty  or  deliberate  in  their 
action  in  direct  ratio  to  the  Dumber  of  rays  from  the  violet  end  of 
the  spectrum. 

It  is  probable  that  ultra-violet  rays  were  transmitted  with  the 
violet  ones  in  all  of  my  experiments. 

It  must  be  constantly  borne  in  mind  that  the  ants  are  inslinc- 
tively  photophob.  They  always  take  shelter  under  an  opaque 
covering  when  a  choice  is  offered  between  darkness  and  any  rays  of 
light,  even  pure  red. 
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Experiment  1. — June  8.  .  I  put  into  the  maze  four  queens,  fifty 
adult  workers  and  a  half-teaspoonful  of  larvse,  and  covered  the 
maze  with  colored  panes,  each  covering  one-quarter  of  the  maze, 
from  side  to  centre.  Under  the  spectroscope  the  panes  showed  the 
light  transmitted  to  be  as  follows : 

The  red  pane  transmitted  only  red  rays. 

The  orange  pane  transmitted  red,  orange,  yellow,  green,  blue. 

The  green  pane  transmitted  orange,  yellow,  green,  blue,  indigo. 

The  indigo  pane  transmitted  yellow,  green,  blue,  indigo,  violet. 

The  ants  spent  thirty-eight  days  in  the  maze,  and  during  that 
time  made  fifty  settlements  therein.  Their  first  settlement,  made 
by  gathering  the  scattered  larvae  and  forming  a  single  group 
including  all  the  queens  and  workers,  was  under  the  red  pane.  *  I 
then  placed  the  indigo  pane  over  the  group,  interchanging  it  with 
the  red,  and  the  ants  at  once  removed  from  under  the  indigo  pane, 
and  again  grouped  themselves  under  the  red.  Whenever  I  put  the 
indigo  pane  over  them  they  sooner  or  later  removed  from  its  Ught 
and  settled  under  another  pane,  the  total  result  being  that  they 
settled  twenty-nine  times  under  the  red  pane,  ten  times  under  the 
orange  pane  and  eleven  times  under  the  green  pane.  Not  once 
did  tliey  move  from  under  the  red,  orange  or  green  pane  to  the 
indigo.  In  removing,  they  as  often  settled  on  the  side  opposite  as 
upon  a  side  adjoining  their  last  place  of  sojourn.  All  other  condi- 
tions remained  unchanged,  making  it  certain  that  their  removal 
was  due  solely  to  the  interchange  of  the  panes. 

Their  earliest  removals  from  under  the  indigo  pane  were  made 
in  manifest  haste,  and  were  all  made  within  a  few  minutes  after  I 
had  interchanged  the  panes.  But  their  haste  gradually  diminished, 
and  on  July  2,  after  the  thirty-sixth  removal,  they  remained 
several  hours  under  the  indigo  pane  before  removing  to  orange.  I 
changed  the  panes  again  at  6  o'clock  P.M.,  putting  them  under 
indigo,  and  they  passed  the  whole  of  July  3  under  that  pane, 
before  removing  to  red  on  July  4.  Their  aversion  to  the  violet 
rays,  the  only  rays  transmitted  by  the  indigo  pane  that  were  not 
also  transmitted  by  another  pane,  appeared  to  have  then  subsided, 
for  they  spent  six  whole  days,  from  July  11  to  July  16,  inclusive, 
under  the  indigo  pane.  They  appeared  to  have  learned  that  it 
furnished  a  safe  shelter  for  them. 
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N, 

EeparimeiU  £. — Using  the  artificial  neet  represented  in  the  draw- 
ing, N,  I  put  in,  on  June  9,  five  queens,  thirtj  workers,  and  a 
teaepoonful  of  lame,  all  taken  from  a  wild  nest  on  the  preceding 
daj.  The  food-room  was  roofed  with  colorless  glass,  was  used  by 
the  ante  solely  as  a  feeding  place,  and  does  not  otherwise  enter  ioto 
the  experiment.  Over  each  of  the  three  other  rooms  I  placed  a 
pane  of  colored  glaes — 

Red,  transmitting  red  rays  only. 

Yellow,  transmitdng  red,  orange,  yellow,  green,  blue,  indigo. 

Blue,  transmitting  orange,  yellow,  green,  blue,  indigo,  violet. 

In  14  trials,  occupying  14  days,  the  ants  always  removed  from 
under  the  blue  pane,  wheuever  it  was  placed  over  them,  and  took 
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panes  were  many  times  interchanged,  but  the  interchange  never 
caused  their  removal  to  the  other  side  of  the  cell.  The  red  and 
green  rays  were  evidently  as  acceptable  to  them  as  were  the  red 
ra3rs  alone. 

Experiment  4. — Time,  53  days. 

Yellow  pane,  transmitting  red,  orange,  yellow,  green,  blue, 
indigo. 

Green  pane,  transmitting  orange,  yellow,  green,  blue,  indigo. 

The  ants  stayed  indifferently  through  consecutive  days  under 
either  pane,  never  removing  from  one  side  of  the  cell  to  the  other 
on  account  of  an  interchange  of  the  panes.  They  have  therefore 
no  preference  for  the  red  rays  transmitted  by  the  yellow  pane. 

Experiment  5. — Time,  50  days. 

Red  pane,  transmitting  red  only. 

Yellow  pane,  transmitting  red,  orange,  yellow,  green,  blue,  indigo. 

The  ants  removed  five  times  from  under  the  yellow  pane  to  the 
red ;  but  were  dilatory  in  their  removals.  They  once  waited  three 
days,  once  four  days,  and  once  seven  days,  before  removing. 

Experiment  6, — Time,  20  days. 

Yellow  pane,  transmitting  red,  orange,  yellow,  green,  blue,  indigo. 

Blue  pane,  transmitting  orange,  yellow,  green,  blue,  indigo, 
violet. 

The  ants  always  removed  from  under  the  blue  pane  within  a  few 
minutes  after  it  was  put  over  them.  I  interchanged  the  panes  once 
or  twice  a  day.  In  the  first  ten  days  they  removed  20  times  to  the 
yellow  side.  The  cause  of  the  movement  must  have  been  either 
preference  for  the  red  or  avoidance  of  I  he  violet,  and  that  the  latter 
was  the  cause  is  indicated  by  Experiment  4. 

Experiment  7. — Time,  21  days. 

Indigo  pane,  transmitting  yellow,  green,  blue,  indigo,  violet. 

Violet  pane,  transmitting  red,  orange,  yellow,  green,  blue,  indigo, 
violet. 

The  ants  removed  five  times  from  imder  the  violet  pane  to  the 
indigo  side  of  the  cell,  but  their  movements  were  dilatory,  and  they 
stayed,  toward  the  end  of  their  sojourn,  six  consecutive  days  under 
the  indigo  pane,  and  then  six  consecutive  days  under  the  violet 
pane.  This  indicates  lack  of  preference  for  the  red  and  orange 
rays  transmitted  by  the  violet  pane.  The  violet  pane  transmitted 
more  of  the  violet  rays  than  did  the  indigo  pane. 
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Eq>eriiM>U  8. — Hme,  21  daya. 

Blue  pane,  transmitting  orange,  yellow,  green,  blue,  indigo, 
violet 

Colorless  pane,  traDsmitting  red,  orange,  yellow,  green,  blue, 
indigo,  violet. 

The  ante  showed  indifference  concerning  the  two  sides  of  the  cell. 
'  They  at  first  remained  four  daya  under  the  colorless  pane,  and  when 
I  then  interchanged  the  panes,  they  remuned  ten  consecutive  days 
under  the  blue.  I  then  reversed  the  panes  again,  and  they 
remained  under  the  colorless  pane  te  the  end  of  the  test,  seven 
days. 

This  indicates  that  the  red  rays  transmitted  by  the  colorless  pane 
presented  no  de&nite  attraction  to  them. 

Etepvnment9. — Time,  31  days. 

Yellow  pane  doubled,  transmitting  red,  orange,  yellow,  green, 
blue,  indigo. 

Green  pane  doubled,  transmitting  yellow,  green,  blue,  indigo. 

A  daily  interchange  of  the  panes  caused  no  removal  of  the  ants. 
The  red  and  orange  transmitted  on  the  yellow  aide  did  not  attract 
them. 

Experiment  10. — Time,  50  days. 

Blue  pane,  transmitting  orange,  yellow,  green,  blue,  indigo, 
violet. 

Double  indigo  pane,  transmitting  yellow,  green,  blue,  indigo, 
violet. 
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on  account  of  interchanges  of  the  panes.     This  indicates  no  prefer- 
ence for  orange,  yellow  and  blue  rays. 

Experiment  IS. — ^Time,  46  days. 

Double  orange,  transmitting  red,  orange,  yellow,  green. 

Double  green,  transmitting  yellow,  green,  blue,  indigo. 

The  ants  moved  once  to  orange  on  account  of  interchange  in  the 
panes.  The  green  side  presented  so  little  of  blue  and  indigo  imder 
the  spectroscope  as  to  make  the  presence  of  those  rays  doubtful. 
The  ants  did  not  seek  the  red  rays. 

Experiment  H, — ^Time,  43  days. 

Double  orange,  transmitting  red,  orange,  yellow,  green. 

Smgle  green,  transmitting  orange,  yellow,  green,  blue,  indigo. 

The  ants  removed  twice  from  green  to  double  orange.  This 
may  indicate  preference  for  red,  or  avoidance  of  the  blue  and 
indigo.  The  removals  were  dilatory,  and  the  ants  quickly  became 
indifferent  to  the  rays. 

Experiment  15, — Time,  35  days. 

Double  orange,  transmitting  red,  orange,  yellow,  green. 

Yellow  pane,  transmitting  red,  orange,  yellow,  green,  blue, 
indigo. 

The  action  of  the  ants  was  the  same  as  in  the  last  expenment, 
and  showed  that  the  cause  of  the  removals  was  not  a  preference  for 
red,  but  an  avoidance  of  the  blue  and  indigo. 

ExperimerU  16, — Time,  50  days. 

Single  orange,  transmitting  red,  orange,  yellow,  green,  blue. 

Double  green,  transmitting  yellow,  green,  blue,  indigo. 

The  ants  remained  for  consecutive  days  under  each  pane,  and 
never  removed  on  account  of  interchange  of  the  panes.  They 
have  not,  then,  a  preference  for  the  red  and  orange  transmitted  by 
the  orange  pane. 

Experiment  18,  — Time,  43  days. 

Single  orange  pane,  transmitting  red,  orange,  yellow,  green,  blue. 

Single  green  pane,  transmitting  orange,  yellow,  green,  blue, 
indigo. 

The  ants  stayed  consecutive  days  under  each  pane.  I  sometimes 
interchanged  the  panes  twice  a  day,  but  such  interchange  never 
caused  a  change  of  location  of  the  ant-group.  The  ants  have  not, 
then,  a  preference  for  red  or  for  indigo. 
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EeperimetU  J9. — ^T^me,  22  days. 

StDgle  orange  pane,  traosmittiiig  red,  onmge,  yellow,  green,  blue. 

Single  yellow  pane,  transmitting  red,  oronge,  yellow,  green, 
blue,  indigo. 

The  aatfl  moved  onoe  to  the  orange  eide,  and  afterward  ^ayed 
consecutive  days  under  each  pane.  Interchanges  of  the  panes 
never  caused  a  removal  of  the  ant-group.  The  anis  have,  then, 
but  slight  dislike  for  the  indigo  raya,  the  only  raya  in  which  the 
Bides  of  the  cell  differed. 

ExperimetU  SO. — ^Time,  66  days. 

OiBDge  pane,  transmilling  red,  orange,  yellow,  green,  blue. 

Violet  pane,  transmitting  red,  orange,  yellow,  green,  blue,  indigo, 
violet. 

The  ant8  removed  hastily  from  under  the  violet  as  often  as  inter- 
change of  the  panes  was  made,  one  or  twice  a  day,  for  about 
twenty  days.  Thereafter  they  became  indifferent  to  the  violet 
rays.  Thdr  aclion  indicates  inslinctive  fear  of  the  short  wave- 
length rays,  a  fear  that  subsides  with  experience. 

Easperiment  £1. — Time,  50  days. 

Green  pane,  transmitting  orange,  yellow,  green,  blue,  indigo. 

Blue  pane,  transmitting  orange,  yellow,  green,  blue,  indigo, 
violet. 

The  ants  withdrew  in  haste  from  under  the  blue  pane.  1 
interchanged  the  glasses  once  or  twice  a  day,  and  their  removal 
from  under  the  blue  pane  was  speedily  made,  until  about  twenty 
days  had  elapsed,  when  they  became  dilatory  in   their  removals 
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are  preferred  to  those  of  shorter  wave-length.  Dividing  the 
spectrum,  as  we  know  it,  into  red,  green  and  violet,  we  might  say 
that  to  the  ants'  eyes  red  and  green  are  most  like  the  darkness 
that  they  prefer,  and  that  violet  is  to  them  most  luminous;  or  that 
the  red  and  green  are  less  visible  to  them  than  is  the  violet.  In  this 
regard  the  eyes  of  the  ant  appear  to  be  the  reverse  of  our  own. 

Our  eyes  perceive  in  the  spectrum  three  fundamental  colors — red, 
green  and  violet.  The  eyes  of  the  ant  may  perceive  there  only 
two  fundamental  colors — one  made  up  of  the  red  and  green  rays, 
the  other  of  the  violet  and  ultra-violet  rajrg. 

After  the  experiments  above  recorded  were  completed,  I  put  five 
queens  and  about  three  himdred  workers,  from  a  colony  freshly 
brought  from  its  natural  nest,  into  each  of  five  similar  artificial 
nests,  having  opaque  floors  and  walls  and  colorless  glass  roofs. 
The  first  nest  I  covered  with  cardboard,  making  its  interior  dark. 
The  second  I  covered  with  panes  transmitting  only  red  and  green 
rays,  and  in  this  the  ants  disposed  themselves  through  the  compart- 
ments in  about  the  same  way  as  did  those  in  the  first,  the  dark, 
nest.  Over  the  third  I  put  panes  transmitting  yellow,  green,  blue 
and  indigo  rays,  and  in  this  the  ants  disposed  themselves  with 
considerable  regard  to  the  shade  afforded  by  the  sides  and  partitions 
of  the  nest.  Over  the  fourth  I  put  panes  transmitting  only  the 
rays  at  the  violet  end  of  the  spectrum,  and  in  this  nest  the  ants 
disposed  themselves  with  the  same  manifest  effort  to  avoid  tlie  light 
as  they  did  in  the  fifth  nest,  which  was  covered  with  colorless  glass. 
Interchanging  the  panes  caused  the  ants  to  rearrange  themselves 
in  accordance  with  the  above  scheme  of  relationship  to  the  light. 

Bearing  in  mind  the  fact  that  the  ants  showed  no  preference  for 
red  alone  over  the  red  and  green  (Experiment  3),  it  appears  that 
the  eye  of  the  ant  is  not  well  adapted  to  the  reception  of  light -rays 
whose  wave-length  is  longer  than  in  the  violet  rays ;  that  it  receives 
blue  and  indigo  more  perfectly  than  red,  orange,  yellow  and 
green ;  and  that  there  is  a  sudden  increase  of  luminosity  in  the 
light-rays  at  that  point  in  the  spectrum  where  violet  begins  for  our 
eyes. 

The  ants  may  discern  colors,  and  yet  have  no  preferences  among 
the  colors  discerned.  Color  is  determined  by  the  wave-length  in 
the  light-ray,  and  since  the  ants  discriminate  between  rays  of 
different  wave-lengths,   they  probably  perceive  color  in  the  rays. 
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Sensitivity  to  the  length  of  the  wave  indicates  perception  of  color. 
They  certainly  discern  white.  Last  year,  when  some  of  my  Slen- 
amnus  were  intent  upon  the  carrying  of  white  pupn  through  the 
maze  into  Ihdr  neet,  I  dropped  among  the  pupn  a  few  bits  of  white 
cord,  cut  to  the  uze  of  the  pupas,  and  several  &ata  picked  up  and 
carried  bits  of  the  cord  a  part  of  the  way  to  the  nest.  They  must 
have  been  deceived  by  the  color,  and  must  have  lifted  the  bits  of 
cord  without  smeUing  them,  and  on  account  of  their  color  alone. 

All  my  ezperimenlfi  emphasized  the  fact  that  the  ants  gradually 
lost  their  fear  of  the  light,  or  of  any  modifications  of  it  to  which 
they  were  long  exposed. 

Ants  hatched  in  the  light,  or  hatched  under  violet  or  blue  gUiss, 
and  ants  hatched  in  darkness  and  but  a  day  or  two  old,  all  behaved 
under  the  colored  panes  exactly  as  did  adult  ants  taken  from  the 
natural  nests,  showing  that  the  withdrawal  trom  light  is  instinc- 
tive, and  that  the  instinct  manifests  itself  from  the  beginning  of 
the  active  life  of  the  ant.  I  sequestered  pupn,  and  then  segregated 
the  anis  hatched  therefrom,  and  found  that  these  ants,  that  had 
never  associated  with  any  other  ants  than  those  who  had,  like 
themselves,  always  lived  in  a  Petri  cell,  behaved  the  same  in 
r^ard  to  light-rays  as  did  ants  from  the  wild  nests.  The  ant 
behavior  in  regard  to  light-rays  is  not  the  result  of  instruction 
from  nor  imitation  of  experienced  elders. 

I  also  repeated  many  of  the  experiments  with  ants  five,  ten  and 
twenty  days  old,  as  well  as  with  ants  a  few  months  old,  reared  in 
artificial  nests,  and  found  that  this  instinct  prevailed  at  all  ages. 
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The  withdrawal  of  the  ants  from  the  violet  rays  may  have 
psychological  relation  to  rain,  or  to  some  form  of  water.  Four 
times  when  I  put  ants  into  cells  of  which  one-half  was  covered  with 
blue  glass,  the  ants  caught  up  their  inert  young  and  piled  it  all 
on  top  of  the  food  enclosed  in  the  cell,  as  if  to  raise  the  young  out 
of  the  wet.  This  action  on  their  part  was  so  extraordinary  as 
to  cause  me  to  make  record  of  it.  The  ants  living  in  my  other 
Petri  cells  during  the  past  two  years  have  always  assembled  the 
young  on  the  side  of  the  cell  opposite  the  food,  and  have  in  no 
case  laid  live  larvae  or  pupae  on  the  food-pile. 

The  plasticity  of  the  ants  is  remarkably  shown  in  their  gradu- 
ally learning  to  stay  where  they  were  never  disturbed  by  me,  under 
rays  from  which  their  instincts  at  first  withdrew  them. 
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October  7. 
Mr.  Arthur  Erwik  Bbowm,  Vice-Preaident,  in  the  Chair. 

^ght  persona  present. 

A  paper  entitled  "Three  New  American   Bats,"    by  James  A. 
■G.  Rehn,  was  preranted  for  publication. 

The  deaths  of  Major  J.   W.   Powell,  a  correspondent,  and  of 
Chariee  H.  Hutchinson,  a  memlier,  were  announced. 


October  14. 
The  President,  Samuel  Q.  Dixos,  M.D.,  in  the  Chur. 
Twelve  persons  present. 

A  paper  enlilled  "  Additional  f)l>8ervations  on  the  Stnind  Flora 
'  by  John  \V.  Harshberger,  Ph.D.,  wai  presented 
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October  28. 

Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Twenty-three  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : 

'*  A  List  of  the  Reptiles  and  Batrachians  in  the  Harrison-Hiller 
Collection  from  Sumatra,"  by  Arthur  Erwin  Brown. 

''  Studies  on  the  Habits  of  Spiders,  particularly  those  of  the 
Mating  Period, ' '  by  Thomas  H.  Montgomer}'-,  Ph.  D. 

**  Birds  of  the  Seskiyou  Mountains,  California:  A  Problem  in 
Distribution,"  by  Malcolm  P.  Anderson  and  Joseph  Grinnell. 

In  compliance  with  the  recommendation  of  (he  Committee  on 
the  Hayden  Memorial  Greological  Award,  the  medal  was  conferred 
on  Sir  A.rchibald  Geikie,  D.Sc.,  LL.D.,  late  Director-General 
of  the  Greological  Survey  of  Great  Britain  and  Ireland. 

Archibald  Geikie  was  born  in  Edinburgh,  the  28th  of  Decem- 
ber, 1835,  the  youngest  son  of  James  Stuart  Geikie.  He  was 
educated  in  the  schools  of  his  native  city  and,  after  graduation 
from  the  Universjity  of  Edinburgh,  he  entered  the  Greological  Sur- 
vey of  Scotland  at  the  age  of  twenty  years.  Three  years  later,  in 
1858,  he  published  his  first  book,  entitled  The  Story  of  a  Boulder ; 
or  Gleanings  from  the  Note-Book  of  a  Field  Oeologist,  The 
work  of  the  Geological  Survey  was  largely  confined  to  mapping, 
the  first  general  geological  map  of  Scotland  being  published  in  1862. 

While  this  map  was  issued  under  the  direction  of  Sir  Roderick 
I.  Murchison,  a  large  part  of  the  work  was  contributed  by  Geikie. 
In  1867,  at  the  age  of  thirty- two,  Geikie  was  appointed  Director 
of  the  Geological  Survey  of  Scotland.  All  succeeding  maps  of 
the  survey  of  Scotland  were  issued  under  his  supervision,  many  of 
them  being  prepared  by  himself.  Somewhat  before  this  period  he 
had  begun  to  publish  papers  on  physiographic  geology,  his  work  on 
The  Scenery  of  Scotland,  Viewed  in  Connection  with  Its  Physical 
Geology,  api)earing  in  1865.  Subsequent  papers  deal  with  the 
effects  of  glaciation,  modern  denudation  and  other  physiographic 
processes.  In  1M71  he  was  elected  Murchison  Professor  of  Geology 
and  Mineralogy  in  the  University  of  Edinburgh.  The  methods  of 
geological  surveying  were  carefully  cultivattjd  by  Geikie,  the  results 
of  his  experience  being  given  to  the  world  in  his  Outlines  of  Field 
Geology  (1876),  which  has  gone  through  five  editions,  the  last 
appearing  in  1900. 

In  the   year  1882,  after  ser\'ing  on  the  Geological  Survey  of 


628  PBOCEEDIMOS  OF  TBE  A.CADEHT   OF  [Oct., 

Scotland  for  twenty-seven  years,  during  fifteen  of  whicli  he  was 
Director,  he  was  appointed  Director- General  of  the  Geological 
Suryey  of  Great  Brilun  and  Ireland  and  Director  of  the  Museum 
of  Practical  Geology,  Jermyn  street,  London,  which  positions  he 
held  until  his  resignalion  from  the  Surv-ey  in  li)01.  He  was 
knighted  in  1891. 

In  1879  he  was  selected  to  write  the  article  on  Geology  for  the 
Eneyelopadia  £rifanntca,  9th  ed.  His  Text-Book  of  Otology, 
generally  recognized  to  be  the  best  presentation  of  the  subject  in 
any  language,  was  issued  in  1882,  the  second  edition  in  1 885  and  a 
third  edition  in  1893.  His  most  important  piece  of  research 
work,  The  Aneienl  Volcanoes  of  Great  Briiain,  was  pubiiched  in 
1897. 

The  following  were  ordered  to  be  printed : 
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C0HTBIBITTI0H8  TOWAED  A  XKOWLEDGE  OF  THE  OETHOPTEEA 
OF  JAPAN  AND  XOSEA,  I.-ACEIDIDf. 

BY   JAMES   A.  O.   REHN. 

The  specimens  which  form  the  basis  of  this  contribution  are  con- 
tained [in  the  collection  of  the  Academy,  and  are  principally  from 
three  sources : 

1.  A  series  presented  by  Dr.  H.  C.  Wood,  simply  labeled 
Japan,  but  in  all  probability  from  Yeso,  as  all  the  forms  show 
Siberian  affinities. 

2.  An  excellent  series  from  Kioto,  purchased  by  the  Academy 
from  Mr.  Y.  Hirase. 

3.  A  small  series  from  Yokohama,  contained  in  the  Behn  Col- 
lection. 

Family  AORIDIDiB. 

Subfamily  AorydiinaB  (Tettiffina  Auct.) 
Aorydium  japonioum  (Bolivar). 

1889.    Tlettix}  japonieus    Bolivar,   Ann.  See.   Ent.   de   Belnque, 
XXXI,  p.  263. 

Four  specimens,  3  males,  1  nymph. 
Japan.     Dr.  H.  C.  Wood. 

Subfamily  AoridinsB  {Truxalina  Auot.). 
Aorida  nasuta  (Linnaeus). 

1758.  lGryllus'\  {Acridd)  nasutits  Linnseus,  Syst.  Nat.,  X  ed.,p.  427. 

Fifty-six  specimens,  25  males,  28  females,  3  nymphs. 

Chemulpo,  Korea.     Dr.  W.  H.  Jones  (7). 

Japan.     Dr.  H.  C.  Wood  (7). 

Yokohama,  Japan.     Rev.  H.  Loomis  (7).     Rehn  Collection. 

Kioto,  Japan.     Y.  Hirase  (35),  Nos.  14  and  15. 

Both  extreme  color  phases  of  this  species  are  represented  in  the 
series,  with  many  intermediates  exhibiting  a  complete  transitiom 
from  the  uniform  green  to  the  ochraceous  and  umber  form. 

Parapleums  fastigiatus  n.  sp. 

Types,  d  and  9 ,  Japan.     Dr.  H.  C.  Wood. 

Allied  to  P.  alliacexis  (Germar),  but  differing  in  the  greater  ex- 
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teosion  of  the  preocular  portion  of  the  head  (thus  producing  an 
ezteaded  frontal  coela  and  triangularly  acuminate  faetigium),  and 
in  the  leaser  development  of  the  mediastine  and  scapular  area  of 
the  tegmina.  No  relationship  exists  with  P.  Jatcialiis  Brunner,' 
which  approaches  Duroaia  in  poesessing  partial  lateral  carina. 

cf. — Head  with  the  vertex  tumid,  a  slight  longitudinal  aulcua 
b^ng  present ;  fastigium  considerably  produced,  excavated,  apex 
narrowly  truncate,  the  lateral  carinie  well  marked,  only  a  trace 
bong  visible  of  the  m&lian  carina;  frontal  coeta  constricted  below 
the  ocellus,  strongly  expanded  ventrad,  Bulcate  throughout  the 
entire  length,  punctate  in  the  dorsal  portion;  eyes  rather  promi- 
oent,  ovale;  autennn  slightly  depressed,  twice  as  long  as  the  head 
and  pronolum.  Pronotnm  subcylindrical,  cephalic  border  sub- 
truncate,  caudal  rotundate,  median  carina  distinct,  cut  aliont  the 
middle  by  the  transverse  sulcus;  lateral  lobes  equally  long  as 
brood,  the  ventral  margin  deeply  sinuate  cephalad.  Tegmina 
rather  elongate,  extending  a  considerable  distance  beyond  both  (he 
abdominal  apex  and  the  hind  femora;  mediastine  and  scapular 
areas  elongate,  not  dilated.  Mesostemal  lobes  separated  by  uu 
interspace  much  longer  than  broad ;  metastemal  lobes  almost  con- 
fluent. Sul^nital  plate  acuminate,  possessing  a  distinct  keel  on 
the  dorsal  surface.  Posterior  femora  slender,  genicular  lobes 
rotund  -  angulale ;  tibise  not  equaling  the  femora,  bearing  twelve 
spines  on  the  external  margin,  ten  (o  eleven  spines  on  the  internal 
margins. 

$. — Head  with  the  fasligium  rather  broad,  obtuse -ungulate,  the 
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to  the  middle  of  the  tegmina,  in  scapular  area  of  the  latter 
whilish;  genicular  arches  and  the  tips  of  the  spines  on  the  poste- 
rior femora  blacks 

MeasuremenU.  ^  g 

Length  of  head  and  body, 20    mm.  29    mm. 

Length  of  pronotum, 4      **  6 

Length  of  tegmina, 18      *'  22 

Length  of  hind  femora, 13.5  **  16 

Total  number  of  specimens  examined  4,  2  males  and  2  females. 

ChryBoohraon  japoniouB  Boliyar. 

1898.    Chrysochraon  japonieus  Bolivar,  Ann.  Mus.  Civ.  Stor.  Nat. 
Genova,  XXXIX,  p.  82. 

Two  specimens,  c?  and  9 . 

Japan.     Dr.  H.  C.  Wood. 

Chorthippns^  latipennis  (Boliyar). 

1808.    Stenobothrus  laiipennU  Bolivar,  Ann.  Mub.  Civ.  Stor.  Nat* 
Genova,  X^^XIX,  p.  88. 

Eighteen  specimens,  4  males,  13  females,  1  nymph. 
Kioto,  Japan.     Y.  Hirase  (9),  No.  17. 
Japan.     Dr.  H.  C.  Wood  (9). 

This  species  was  described  from  Korea  and  Yamada,  Hondo,  the 
latter  locality  being  on  the  east  coast  not  very  far  from  Kioto. 

Aiolopus'  tamuluB  (Fabricius). 

1798.  [  GryUu8'\  Tamulus  Fabricius,  Kntom.  Syst.,  Snppl.,  p.  195. 

One  female. 

Kioto,  Japan.     Y.  Hirase. 

As  already  pointed  out  by  Brunner,*  this  name  far  antedates 
iricoloripes  Burmeister. 

Me€08tethu8  magister  n.  sp. 

Type,  d, 

Japan.     Dr.  H.  C.  Wood. 

This  species  appears  to  be  closely  related  to  the  North  American 
M.  lineatus  (Scudder),  but  differs  in  the  greater  size,  the  more 
sharply  defined  and  constricted  frontal  costa,  the  comparatively 

'This  name,  used  by  Fiebcr  {Lotos,  III,  p.  100.  May,  1853),  should 
replace  Stenobothrus  Fischer  on  the  grounds  of  prioriiy. 

^  As  in  the  case  of  Chorthippus,  this  name  has  priority  over  Bpacromia 
Fischer. 

*  Bevision  du  Syst.  Orthopt.,  p.  128. 
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shorter  wings,  and  in  the  carination  of  the  ventral  surface  of  the 
aubgenilal  plate.  No  relationship  appears  to  esiat  with  the  Euro- 
pean Meeogtetkua  groa»m  (Linn. ), 

Head  moderately  prominent,  the  frontal  eoata  forming  a  very 
■narked  angle  at  the  jimclion  with  the  fastigiuni ;  fastigiiini  pro- 
duced,  the  median  and  lateral  cariuffi  well  marked,  and  all  termi- 
nating at  tlie  narrowly  truncate  apes ;  frontal  coata  slightly  expand- 
ing ventrad,  aulcate  throughout,  the  margins^ slightly  constricled  at 
the  ocellus;  eyes  lai^,  ovoid,  moderately  promiuent;  nnlennie 
depreesed,  very  much  longer  than  head  and  pronotum.  Pronotum 
niguloae ;  cephalic  mai^in  truncate,  caudal  margin  obtuse-angulate, 
lateral  carinie  apparent  only  on  the  cephalic  margin  of  the  prozona, 
median  carina  well  developed,  uniform,  severed  by  the  transverse 
Bulcua  which  crosses  slightly  caudal  to  the  middle;  lateral  lohes 
with  the  ventro -cephalic  angle  rounded,  tegmina  exceeding  the 
caudal  femora.  Mesostemal  lobes  separated  by  a  space  sub- 
quadrate  in  outline ;  metasterna)  lobes  very  narrowly  separated 
caudad.  Subgenital  plate  strongly  produced,  the  caudal  portion 
Bubhastate  in  outline,  bearing  a  marked  longitudinally  disposed 
carina  on  the  ventral  surface.  Caudal  femora  slender,  genicular 
lobes  rounded ;  tibiae  almost  equaling  the  femora  in  length,  bearing 
12-13  spines  on  the  margins. 

Cohr  (specimen  from  spirits).  — GSeneral  tint  dull  grayish -brown, 
eyes,  postocular  streak  and  lateral  lubes  of  the  pronotum  teddish- 
brown.  Ulnar  area  and  extremity  of  the  tegmiua  blackish,  this  color 
also  suffusing  the  genicular  region  of  the  caudal  femora  and  tibi:e 
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Japan.     Dr.  H.  C.  Wood  (4). 

Yokohama,  Japan.     Rev.  H.  Loomis  (30),  Rehn  Collection. 

Kioto,  Japan.     Y.  Hirase  (54),  Nos.  10  and  23. 

Chemulpo,  Korea.     Dr.  W.  H.  Jones  (2). 

With  the  extensive  series  examined  ample  opportunity  was  pre* 
sented  for  studying  the  range  of  variation  exhibited  by  this  species. 
Several  of  the  types  would  be  regarded  as  distinct,  if  it  were  not 
that  the  extremes  and  intermediates  occurred  in  the  same  localitv. 
The  variations  have  been  studied  under  two  heads — structure  and 
coloration. 

Structure. 

The  most  peculiar  and  the  most  unusual  structural  form  of  this 
species  is  that  in  which  the  cephalic  portion  of  the  dorsal  aspect  of 
the  pronotum  is  strongly  inflated  or  bullate.  Four  specimens  in 
the  series  illustrate  this  singular  phase,  between  which  and  the 
normal  condition  no  intermediates  were  examined.  Kioto  and 
Yokohama  were  the  localities  represented  in  the  four  specimens. 

The  other  great  structural  difference  is  in  the  median  carina  of 
the  pronotum.  In  the  majority  of  cases  it  is  straight  or  very 
slightly  arcuate,  with  a  slight  incision  at  the  transverse  sulcus ;  in 
some  cases  it  is  much  more  arcuate  on  the  prozona  than  in  the 
metazona;  in  a  few  (7)  it  is  highly  arched,  not  notched  by  the 
transverse  sulcus.  The  specimens  belonging  in  the  latter  category 
are  all  from  Yokohama. 

Examples  of  this  species  are  found  both  subbrachypterous  and 
macropterous. 

Coloration. 

The  two  general  types  of  coloration,  the  brown  and  green,  as 
pointed  out  by  Saussure,  are  present  in  the  series,  many  representa- 
tives of  each,  and  a  great  number  of  intermediates  showing  what  a 
wide  range  this  broadly  diffused  species  has  in  the  color  scheme. 

The  extreme  green  phase  has  the  base  color  of  the  head,  prono- 
tum and  dorsal  aspects  of  the  closed  tegmina  and  ca  udal  femora, 
as  well  as  portions  of  the  pleune  rich  grass  green,  the  lateral  por- 
tions of  the  tegmina  basally  of  a  chocolate  tint  marbled  with 
cream,  the  overlying  lint  being  grouped  into  transverse  bars 
anteriorly. 

The  extreme  brown  phase  is  of  a  general  dull  umber  tint,  the 
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maculalioDB  of  the  tegiuioa  and  posterior  femora  (these  parte  being 
UDiform  in  the  green  phase)  l>eing  browniah -black. 

Between  these  two  extremee  are  found  many  intermediates  repre- 
Benling  almost  imperceptible  gradations.  Many  individuals  show 
variations  which  are  individual  or  restricted  to  a  comparatively  few 
examples.  The  moat  important  of  these  appear  to  be  worthy 
of  note. 

The  presence  of  four  converging  light  lines  on  the  pronolum 
somewhat  in  the  form  of  a  cross.  These  lines  are  present  only  in 
the  brown '  phase,  or  closely  related  intermediates,  and  in  some 
specimens  are  strongly  marked,  but  as  a  rule  are  but  faintly  so.  In 
DeGeer's  original  figure  of  this  species  (Fl.  XLI,  fig.  5)  this 
pattern  of  coloration  is  represented,  though  in  rather  a  cmde 
manner.  The  blending  of  the  chocolate  marbling  on  the'  lateral 
portions  of  the  tegmina  to  form  transverse  l}ars  is  also  a  noticeable 
character.  This  latter  phase  is  mainly  found  in  the  green  type. 
(Edklni  inlamftlfi  Saunure. 

18St.   <ETdiiUu»l  inftrnalU  B&ussure,  Prodromua  tEdipodlomm.  n. 
116. 

Three  specimens,  1  <?  (?),  2  females. 

Japan.     I^o  further  data. 

Kioto,  Japan.     Y.  Hira^. 

One  specimen  is  apparently  a  male,  but  the  tip  of  the  abdomen 
is  missing. 
Puhjrtyliu  migntorini  (linnBius). 

V.h^.   [Grgllui]   (.Locaita)  migraloriut  LiontCQe,  Syst.  Nat.,  X  ed.. 
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Subfamily  PyrsromorphinsD. 

Atraotomorpha  bedeli  Bolivar. 

1884.  Atractomorpha  Bedeli  Bolivar,  Monografia  de  los  Pirgomor- 
flnos.  \\  69. 

Thirty-two  specimens,  9  males,  20  females,  3  nymphs. 

Japan.     Dr.  H.  C.  Wood  (3). 

Yokohama,  Japan.     Rev.  H.  Loomis  (2).     Rehn  Collection. 

Kioto,  Japan.     Y.  Hirase  (27),  Nos.  20  and  21. 

One  specimen  from  Kioto  differs  from  the  usual  form  in  having 
the  whole  superior  aspect  of  the  insect  speckled  with  blackii*li- 
brown  instead  of  being  uniform  greenish.  In  the  males  the  supe- 
rior surface  of  the  abdomen  is  bright  carmine. 

Subfamily  LooustinsB  {Acridiina  Auct.). 
Oxya  velox  (Fabrlciiu). 

1793.  [Gryllus]  velox  Fabricius,  Entom.  Syst.,  II,  p.  60. 

Nineteen  specimens,  10  malei,  9  females. 
Kioto,  Japan.     Y.  Hirase.     Nos.  18  and  19  (part). 
As  noticed  by  Brunner,*  this  species,  which  usuaUy  passes  as 
hyla  Serville,  should  bear  the  name  given  above. 

Oxya  vioina  Bnumer. 

1893.   0[xya]  vicina  Brunner.  R6v.  du  Syst.  des  Orthopt^res,  p.  15*i. 

Thirty-one  specimens,  IH  males,  15  females. 

Yokohama,  Japan.     Rev.  H.  Loomis  (4),  Rehn  Collection. 

Kioto,  Japan.     Y.  Hirase  (27),  Nos.  18  and  19  (part). 

This  species  is  very  closely  allied  to  0.  veloXy  but  differs  in 
several  characters  w^hich,  while  not  striking,  are  sufficient  to  differ- 
entiate it  with  littlt;  trouble. 

As  Ikunner  has  simply  given  a  key  and  a  brief  description  of 
this  species,  the  notes  made  after  a  comparative  examination  with 
specimens  of   0,  velox  may  be  of  interest. 

The  ventral  surface  of  the  last  segment  of  the  abdomen  in  the 
femah;  of  vicina  is  longitudinally  bicarinate  for  the  greater  part  of 
its  length;  in  velox  this  is  smooth.  The  basal  portion  of  the 
mediastine  area  of  the  tegmina  in  the  female  of  vicina  is  moder- 
ately expanded,  the  margin  gently  rounded ;  in  velox  this  section  is 
but  slightly  more  developed,  but  the  greatest  depth  is  caudal  and 
not  median,  while  the  margin  is  abruptly  excavated  posteriorly, 
quite  different  from  the  gentle  curve  of  viciiia, 

*  Revision  du  Syst.  des  Orthopteres,  p.  152. 
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The  tegmiDa  in  velox  always  esceeda  the  caudal  femora  in  length, 
while  ID  vtctna  they  do  not  equal  it.  This  ia  apparently  the  only 
method  of  distinguishing  the  malea  of  the  two  species. 

Another  rather  interesting  charanter  noticed  is  that  in  velox  the 
dorsal  aspect  of  the  pronotum  is  uniform  wood-brown,  while  in 
vieitia  it  is  greenish  in  all  the  specimens  examined  but  one.  Fab- 
ricius  with  little  doubt  had  velca  as  refitricted  by  Brunner,  af  his 
deacription  particularly  mentions  the  brown  surface  of  the  pro- 
notum. 
Loautk*  japonioi  (BoHnr). 

1699.    Aeridium  Japonieara  Boltvar,   Ann.  Hua.   Civ.   Stor.  Nat. 
Genora,  XXXIX,  p.  98. 

Twenty-four  specimens,  15  males,  9  females. 

Japan.     Dr.  H.  C.  Wood  (1). 

Yokohama,  Japan.     Bev.  H.  Loomie  (23),  Rehn  Collection. 

This  species  poaseRses  a  dull,  uniformly  colored  phase  of  which 
three  representatives  are  in  the  series  examined. 

Burr'  erroneously  credits  this  species  to  Bunueister,   probably 
through  a  slip  of  the  pen. 
CoptMr*  tnOtU  (ServUle)T 

1889.  Aeridium  f<xdalamSeTvm«,  Ortlioptdrea,  p.  862. 

Six  specimens,  1  male,  5  females. 

Japan.     Dr.  H.  C.  Wood. 

As  these  spedmens  have  been  immersed  for  a  considerable  time 
in  spirits,  little  can  be  determined  on  comparison  with  Serville's 
description.     It   is  munly   by   the  elimination    of   C.   prtFmorm 
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in  the  very  short  tegmina,  which  are  in  no  case  half  as  long  as 
the  tegmina,  and  in  the  quadrate  interspace  between  the  mesoster- 
nal  lobes  and  excavated  blunt  tips  to  the  cerci.  Regarding  the 
latter  Scudder  says  (anteaf  p.  115)  **  blunt-tipped,"  but  the 
figure  (PL  VIII,  fig.  7)  gives  no  idea  of  the  character  of  the 
apex  as  iound  in  the  specimens  here  examined. 

Podiima  mikado  (Bolivar). 

1891.   Pezotettix  Mikado  Bolivar,  Anales  See.  Espaii.  Hist.  Nat., 
XIX,  cuad.  3,  p.  333. 

Eight  specimens,  1  male,  4  females,  3  nymphs. 
-    Japan.     Dr.  H.  C.  Wood. 

This  species  was  originally  described  from  the  female  alone,  and 
on  comparing  the  description  with  my  specimens  it  seems  that  they 
are  identical.  In  the  general  form  of  the  subgenital  plate  the  male 
agrees  with  Podisma  as  restricted  by  Scudder,'  but  in  the  caudal 
extension  of  the  pronotum  it  agrees  with  Eupodisma  Scudder, '• 
which  has  for  its  type  Podisma  primnoa  Fischer  de  Waldheim, 
from  TransbaJcalia  and  the  Amur  region  of  eastern  Siberia. 

As  the  male  has  never  been  described,  a  few  notes  on  the  ab- 
dominal appendages  may  be  of  interest. 

Supra- anal  plate  obtuse-angulate  at  the  apex,  with  a  median 
shallow  sulcus  which  is  centrally  constricted.  Cerci  tapering  in 
the  basal  two-thirds,  but  apically  expanded  and  excavated,  the 
terminal  portion  slightly  depressed.  Furcula  rounded,  scarcely 
perceptible  lobes.  Subgenital  plate  very  broad  basally,  with  an 
acuminate  subapical  process ;  margin  circular,  entire. 

Eyprepoonemis  plorans  (Charpentier). 

1825.   Oryllus  plarans  Charpentier,  Horse  Entomologicee,  p.  134. 

Five  females. 

Yokohama,  Japan.     Rev.  H.  l/oomis.     Rehn  O)llection. 


» Proc.  U.  S.  Nat.  Mus.,  XX,  pp.  12  and  111. 
'«/6k/.,  pp.  12,  112  and  117. 


PROCEEDINGS  OF   THE   ACAttBHY   OF  [Ocl., 


THBXE  HFW  AKKKIOAH  BATB. 
BY  JAMEB  A.  O.  BEHN. 

ArtibMM  kanulai  o.  ip. 

IJipe. — No.  5,785,  Collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia. 

Eaetern  Peru.  Collected  by  John  Hauxwell.  Presenttsd  by 
E.  D.  Cope. 

General  CharaeUn. — Allied  to  A.  planirostrU  (Spix),  but 
differing  in  the  larger  size,  the  much  larger  fool  and  In  numerous 
dental  characlere. 

Sue.— This  form  ia  much  lai^r  than  A.  planirogtru,  its  only 
ally.  The  foot  averages  at  least  two  and  a  half  millimeters  longer, 
the  foreann  exhibits  over  five  milUmeters  difference,  and  the  tibia 
and  metacarptu  of  the  third  finger  are  also  more  extensive,  the 
former  averaging  three  millimeters  and  the  latter  over  six  milli- 
meters difference. 

Foot. — The  foot  ia  very  slender,  in  fact  no  wider  than  in  A. 
p[aniro«trU,  thoujrh  averaging  over  two  millimeters  longer.  The 
foot  of  planirostrU  is  heavy  and  broad,  the  basal  portion  being 
the  same  length  as  in  hereiileg,  the  difference  in  the  latter  being 
wholly  in  the  length  of  Ihc  toes, 

■  been  ill  alcohol  for  a  number  of 
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First  upper  molar  broad,  deep,  the  anterior  inner  angle  more  devel- 
oped than  in  A.  planirostriSy  which  species  has  this  portion 
rounded.  Sc^cond  lower  premolar  very  heavy  and  broad,  the  poste  • 
rior  internal  border  with  the  dentate  ridge  low.  First  lower  molar 
subquadrate  in  outline. 

Remarks. — ^This  species  is  quite  distinct  from  A,  planirodris 
(Spix),  the  only  species  to  which  it  is  at  all  closely  related,  The 
large  size  and  rather  peculiar  dentition  will  immediately  distin- 
guish it. 

Comparative  measurements. 


A,  hercules. 


Length  of  forearm,       .      .     . 

Length  of  tibia,       ....  24 

Length  of  foot,  ....  18 

Length  of  metacarp .  (3d  finger)  61 .5 

Length  of  ear, 20 


No.  5,785, 

Eastern 

Peru. 

65.2  mm. 


it 


(t 


(( 


Average 

of  two 

specimens. 

65.1  ram. 

24.5 

18.5 

61.2 

20.5 


<( 


(( 


<( 


( ( 


A,  planiros- 

trU. 

Chapada, 

Brazil. 

Average 

of  two 

specimens 

60      mm. 

21.5    *' 

16 

55 

20 


(( 


(( 


( ( 


SkulL 


Length  of  upper  tooth  row, 
Width  across  first  molar,  . 
Length  of  lower  tooth  row. 


A,  hereules, 
No.  6,786. 

12      mm. 
14.5    ** 
12.5 


<< 


A.  planirostrii* 
No.  4.877. 

10.5  mm. 

13 

11 


ArtibeuB  paryipes  n.  sp. 

Type. — No.  5,494,  Collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia. 

Santiago  de  Cuba,  Cuba,  March  15,  1892.  Male.  CoDected 
and  presented  by  Dr.  Benjamin  Sharp. 

General  Characters. — ^AUied  to  the  Jamaican  A,  jamaieensis 
Leach,  but  differing  in  the  smaller  forearm  and  tibia,  and  the 
narrower  and  lighter  built  foot. 

Distribution. — Specimens  from  Santiago  province,  Cuba,  are  all 
that  have  been  examined. 

Size. — General  size  apparently  the  same  as  jamaieensis^  but  the 
forearm  and  tibia  are  constantly  smaller.  The  forearms  of  six 
specimens  average  53.7  mm.,  against  58.3  mm.  in  six  specimens 
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ot  jamaicensU.  The  tibiee  arersge  20.8  against  21.9  mm.  in  the 
same  eeriee. 

Foot. — The  foot  is  narrower  and  lightly  built  throughout,  while 
in  jatnateeneis  the  foot  is  heavier  and  each  toe  is  individually 
broader. 

Color. — Apparently  the  same  as  jamauxruis,  but  no  skins  have 
been  examined. 

Skull. — Identical  with  A.  jamaieenmt,  but  very  slightly  smaller. 

Teeth. — Thegecond  upper  premolar  is  broader  and  with  a  heavier 
interoAl  shoulder,  the  teelh  being  actually  broader  than  jamaicen»ig, 
though  the  latter  posseeses  a  slightly  larger  skull. 

Remarks. — ^This  form  is  easily  separated  from  the  Jamaican 
animal  by  the  lighter,  slenderer  foot  and  the  shorter  forearm. 

Specimens  Exaniined. — Seven  alcoholic  speclmeDS. 

Santiago  de  Cuba.  One  (type).  The  Academy  of  Natural 
Sciences  of  Philadelphia. 

Mt.  Magota,  Santiago  Prov.,  Cuba.  Six.  The  Academy  of 
Natural  Sciences  of  Philadelphia. 

Comparative  meaauremenU. 


jamatcsniu. 

No.  ts,705, 
A.  K.  8.  Phila. 
Port  Antonio, 

Jamaica. 


A.  N.  B.  Phila. 

Santiago  Up 

Cuba. 


Length  of  forearm, 
Length  of  tibia, 
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Kyotinomas  bahamensis  n-  sp. 

Type, — CollectioD  of  the  School  of  Biology,  University  of  Penn- 
sylvania. Governor's  Harbor,  Eleuthera,  Bahamas,  November 
18,  1890.     Male.     Collected  by  Dr.  J.  Percy  Moore. 

Oeneral  Characters. — Closely  allied  to  the  (>uban  form  of  the 
brasilierms  group,  but  differing  in  the  larger  size,  in  the  shallower 
central  emargination  of  the  nose-pad,  and  the  more  grayish  gen- 
eral coloration. 

Distribution. — Specimens  have  been  examined  from  Eleuthera  . 
and  Little  Abaoo,  Bahamas. 

Size. — Apparently  intermediate  between  cynocephalus  from  the 
mainland  and  the  Cuban  form  of  the  brasiliewfis  group.  The  fore- 
arm is  constantly  longer  than  that  of  the  Cuban  form,  which 
discrepancy  also  applies  to  the  tail. 

Head. — ^The  nose-pad  of  bahamensis  has  the  upper  line  almost 
straight,  the  central  emargination  being  very  shallow;  in  the 
Cuban  form  the  emargination  is  much  deeper  and  more  rotundate. 

Color. — Upper  parts  broccoli-brown,  drab-gray  below.  The 
Cuban  form  is  Prout's  brown  above,  below  drab. 

Shall. — Exactly  as  in  the  Cuban  form. 

Remarks. — ^This  form  may  be  readily  differentiated  from  the 
Cuban  form  by  the  length  of  the  forearm,  while  the  coloration  on 
actual  comparison  is  fairly  distinctive. 

Specimens  Exaviined  — One  alcoholic  specimen  and  six  skins. 

Eleuthera.     One  ale.  (type).     University  of  Pennsylvania. 

Little  Abaco.     Six  skins.     British  Museum. 

Comparative  measurements. 

El  Qua  mo,  Cuba.        Little  Abaco,  Bahamas. 

No.  10:<,776.  No.  21, 

U.  S.  N.  M.  Coll.  J.  L.  Bonhote. 

Total  length,     ...  85  mm.  91  mm. 

Length  of  forearm,     .  36    **  42    ** 

T^ugih  of  tail,        .     .  29    **  36    ** 
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MjaanOEAL  OBSSBT&TIDHS  ok  THI  BTBUTD  FtDB&  OF  irSW  JEBSET. 
BY  JOHN  W,  HARSHBEBGEB,   PH.D. 

The  vriteT  preeenled  at  some  lenglh  in  the  Proceeding)  for  1900 
.  (pp.  623-671)  an  "  Ecological  Study  of  the  New  Jerwy  Strand 
Flora  "  The  BuppleineDlary  study  which  ix  given  here  represents 
the  materia)  collected  iu  a  field  study  since  the  publication  of  the 
aforenteulioued  brochure.  The  notes  are  arranged  under  several 
subhHids,  but,  when  taheu  together,  they  throw  additional  light 
upon  a  region  of  ecologic  interest. 

The  Strand  at  Holly  Beach. 
Holly  Beach,  situated  one  mile  beyond  Wildwood,  was  visited  a 
second  lime  in  August,  1901,  for  a  more  extended  survey.  The 
beach  along  the  sea  front  is  flat,  as  at  Wildwood,  without  a  sea- 
.dune.  The  driftwood  area  in  1901  was  very  extensive.  The  tree 
formation,  which  is  dense  at  Wildwood,  gradually  decreases  in 
extent  until  it  disappears  st  the  edge  of  an  extensive  salt  meadow. 
AJong  the  edge  of  the  graes -covered  meadows,  the  grass  of  which 
was  being  cut  for  hay,  were  found  an  abundance  of  the  rose  mal- 
low, H-bineut  moseheuha  L.,  KosU/eU/ci/a  irirginica  Ciray,  Ca**ia 
ehamaxrula  L.  and  A'clepiat  inearnata  Lj.      Cephalanthua  oeaden- 
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tranBpiratiOQ  of  water  from  the  leaves.  As  an  indication  of  this, 
the  tops  of  many  of  the  trees  have  died.  ''  Before  Cohimbus," 
a  cedar  mentioned  in  the  first  paper,  has  been  injured  by  the 
disturbance  of  this  nice  balance.  "Elliptical"  is  dead. 
*'  United  We  Stand  **  is  a  fanciful  name  given  to  two  united  holly 
trees.  *  *  The  Union  "  is  a  growth  where  a  cedar  and  a  holly  tree 
have  been  joined  by  an  ancient  natural  approach  grafting. 

The  Strand  at  Sea  Side  Park. 

Observation  at  this  place  on  the  New  Jersey  shore  was  conducted 
in  1901,  from  August  24  to  September  2.  Kosteletzkya  virginica 
A.  Gray  was  abundant  in  the  converted  salt  meadow.  It  opens  its 
flowers  for  insect  pollination  early  in  the  morning  before  9  o'clock, 
and  closes  them  about  1  o'clock;  for  by  2  o'clock  the  flowers  are 
closed  tightly.  Hibiscus  mosehentos  L.  opens  its  flowers  just  after 
sunrise,  and  the  flowers  remain  open  until  about  sundown,  when  the 
petals  begin  to  roll  together.  As  will  be  shown  in  a  subsequent  paper, 
this  [)lant  shows  mutation,  and  in  many  respects  corroborates  the 
statements  of  DeVries  on  the  origin  of  species  by  mutation.^  The 
changes  produced  in  the  flora  by  the  grading  operations  on  the 
upper  end  of  the  strand  are  most  marked.  Ef^hinochloa  erus-galli 
(L.)  Beauv.  (Panicum  cnis-galli  L.  var.  hispidumY  was  abun- 
dant, and  associated  with  this  grass  in  the  graded  areas  of  sand 
Spartina polystarJnja  (Michx. )  L.,  Spartijia  patejis  (Ait.)  MuhL  ; 
while  as  a  newly  introduced  weed,  Linaria  linaria  (L. )  Karst. 
{JAnaria  vufgaris  Mill.)  grew  in  association  with  one  of  the  sand 
grasses,  Sieglingia  purpurea  (  Walt. )  Kunlze  (  TVieuspis  purpurea 
A.  Gray).  Mollugn  verticillata  L.  was  found  along  the  railroad 
in  abundance  in  1901  and  in  the  dune  complex  in  1902.  Wherever 
the  areas  burned  over  annually  were  left  undisturbed  in  1901, 
there  Rhus  copallina  L.  grew  with  the  utmost  vigor,  and  this  was 
accentuated  in  1902  upon  a  return  to  the  beach  after  an  absence 
of  a  twelvemonth. 

The  Hibiscus  society  mentioned  in  the  previous  report  of  the 
strand  at  Sea  Side  Park  was  found  in  1901  to  be  encroached  upon 
by  Rhu^  copallina  L.  and  Scirpus  debilis  L.,  so  that  an  admixture  of 
these  plants  took  the  place  of  the  pure  growth  of  the  rose  mallow. 


*DeVrie8.  D'e  AfiUalionstheorie, 

*  Names  after  Britton,  Manual  of  the  Flora  of  the  U,  S.  and  Canada, 


644 


PROCEEDISOB   OF  THE   ACADEKT   OF 


[Oct., 


The  following  plante  were  aoted  upOQ  the  beach  along  ] 
Bay,  near  the  bland  Beach  Life  Saying  Stalion,  in  1901,  ru., 
Mollugo  vertieillala  1j.,  Eekinoekloa  entt-galli  (L. )  Beauv.  I^Pani- 
cum  erus-gatti  var.  hwpidwn),  Cypenu  drigonu  L.  and  EreekHU* 
hieraeifolia  (L  )  Baf.  Wherever  (he  wind  acts  wilh  iu  full  (rans* 
porliDg  power  in  the  dune  complex,  the  dunes  of  which  are 
held  ID  place  by  Mynea  cert/era  L  ,  Ammophila  arenana  (L  ) 
Lmk,   Hudtonvi  tomenioia  Kutt ,    iVuniM  marUuna  Wang  and 
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aupporls,  BB  showD  in  fig.  1,' three  characltv  plants,  viz.,  Myriea 
eerifera  L.,  Snlidago  »empermren»  L.  and  Budtonia  tom'tUoaa 
Nutt.  The  Bides  of  the  irregular  t>asin  not  wind-anepl  support  the 
marram  grass,  Ammophila  armaria  (L. )  Liak,  Solidago  temper- 
vireng  L.,  BudMtiia  tmnento»a  Nutt.,  and  an  occasiooal  clump  of 
wax-berry,  Myriea  eerifera  L.  If  the  sand  iB  still  &rther  trans- 
ported by  the  wind,  there  remain  hillocbs  of  dry  sand  in  the  center 
of  a  level  damp  stretch  on  the  level  of  the  ground  Kater.  Some- 
times the  bottom  of  the  hollow  forms  a  level  trough  of  wet  sand, 
Burrouuded  by  sun  dried  sand  on  all  sides      Such  a  hollow,  illus- 


Fig.  3. 
U.  Solidago  Kemprrvireai  L.  ;    v.  Seirpui   debUU  Pureh  ;    z.  Ftmievm 
wrgalum  L.  ;  I.  Pure  sand. 

Irated  in  the  accompanying  figure  (lig.  2),  is  tenanted  by  three 
character  plant?.  The  net  $aad  supports  a  coDtiouous  growth  of 
Seirpits  debUis  L.  ;  the  side  of  the  duue  trough,  Panieum  virgabm 
L.,  a  gm^s  which  may  be  called  a  tussock  grasf,  because  it 
does  not  form  a  continuous  lurf,  but  grows  in  clumps  more  or  leas 
isolated  from  each  other.  In  the  higher  drier  sand  of  the  depres- 
sion, before  the  slopes  of  the  dunes  of  Ihe  dune  complex  are 
reached,  tlicrc  grows  a  char^clcr  plant,  Solidago  te-npcruirena  L. 
We  have,  therefore,  a  replacement  of  the  original  dune  occupants. 
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viz.,  Ammophila  arcnaria  (L. )  Unk,  Siids'tiia  totnentoga  Nu(t., 
Myrica  eerijera  L.  etc.,  by  ihree  platils,  SHrptta  debilU  L. ,  Pani- 
earn  virgaium  L.  and  Solutagn  aempervireM  L.  If  this  process  is 
carried  still  fertlier,  then  we  have  a  lai^  cumber  of  marsh -to  via  ft 
species  appeariag  io  the  wet  sand  of  the  basia-shaped  or  elongated 
depression.     The  following  figure  (fig.  3)  shows  such  a  dune  val- 


Pig.  8. 
J,  TVpAit  lolifolia  L.;  t.  Pare  sand  ;  z.  Brirpu*  dtbili*  Pnnb. ;  n.  AoU. 

dago  lemnirvire'it  L.  ;  7.T..  /I'uiAumiii  ciru[iniVi««(L. .  (5r<'ene  ;  k.   .Wyrii 
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friDged  directly  with  Ammaphila  arenaria  (L.)  Unk,  Solidago 
sempt-rvirena  L,  and  an  occadooal  Myriea  hcrry,  while  outside  of 
these  Ibe  slopes  of  the  dunes  are  iriad-swApt  am)  desliiiite  of 
vegelalioD.  In  Ihe  degradation  of  a  dune  and  the  formation 
of  a  wind-swept  hnllon,  we  have  a  succeesion  of  aocieiies  which  are 
approaching  the  ultimate  state,  that  cf  a  mesophylic  thicket.  The 
transition,  noticed  in  the  dune  complex  at  Bea  Side  Park,  is  from 
an  intensely  xerophylic  axsocialion  of  species  to  marsh -dwelling 
zeruphytfs,  and  from  these  in  turn  to  xerophylic  shrubs  and  trees 
culminaling  in  a  mesophytic  thicket  filling  the  extent  of  the  original 
dune  valley. 

The  annexed  figure  (fig.  4)  illustrates  a  xerophytic  marsh  aasocia- 


Fig.  4. 

a.   f'l.vro'fug  mnernturpu*  (Ait.)  Pers.  ;   b.   Facctntum  60ryni6o*ww  L. 

and    Giiyluniieui  rttiunm  (Ail.)   T.   &  0.  ;    c.   I^inieum  virgatum   L.  | 

d.  Jiineut  K|i. :  e.  Itro'trn  ratunilif'iU'i  L.  :  f.  II'id*onin  lameiilaia  Nntt. 

f.  l.yropiidv'm  earoliuianum  L.  ;  h.  l^ig-iHta  optiioglatvidt*  (L.)  Ker. 
lUx  glabra  (L.)  A.  Gray  ;  j.  tirx  op-rit  Ail.  ;  k  Myrien  reryf-ra  L,  ; 
1.  Junipcni*  Tiri/iiiiaaa  L.  :  m.  /'»»«-  ri-jida  Mill.;  n.  lirouTa fiUformi* 
Rftf  ;  1).  (^Ht  e'lK  miiiiiT  (.Mursti)  Siirs.  :  p.  .inrfrnp,ij..n  tirgntciB  L.  i 
q.  K'llmia  nua'iglifiiUa  L.  ;  r.  ChamaeyparU  thyvidet  [L.)  B.  8.  P.  ; 
s.  Acer  rubnim  L. 

lion  in  the  transverse  dune  complex  at  Sea  Side  Park,  surrounded 
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by  the  encroaching  array  of  shruiis  and  Irees  of  xerophytic  habit 
in  the  stage  before  the  culminaliog  one,  the  meeophylic  thicket. 
The  mesopfaytic  thicket  al  South  Sea  Side  Park  occupien  from  what 
has  gone  before  Ihe  hollows,  or  rounded  depressions  in  Ihe  dune 
oomplex,  and  in  its  simplest  make-up  consiets  of  the  two  following 
associations  of  species :  One  thicket  examined  consists  of  Pinua 
rigida  Mill.,  Satsafrtu  tasgafrat  (L.)  Kargt.,  Vaeeiaium  tMrymbo- 
«ui»  L.,  JuHiperut  virginiana  L.,  ChamofyparU  tht/oidee'CL.)  B. 
S,  P.  and  Myriea  cerifera  L,.  Another  hollow  contains  Ilex 
opaea  Ait.,  Junipente  virginiana  L.,  Pninua  marUima  Wang, 
while,  as  an  undergrowth,  associated  together,  are  Rktu  radieani 
L.  and  Solidago  tempervirens  L. 

Either  before  Ihe  final  condition  is  reached,  or  after  such  thickets 
have  been  formed,  the  original  condition  of  Ihe  dune  complex  may 
be  restored  by  the  drifting  in  of  the  sand  into  the  depression,  result- 
ing in  a  destruction  of  the  long-established  plant  societies.  Such 
vicissitudes  in  the  life  history  of  plant  societies  arc  not  common, 
although  examples  are  found  occasionally  on  the  New  Jersey' 
alrand.  As  a  rule,  before  the  Roal  culmination  of  dune  hollow 
history  is  reached,  the  elevated  sand  hills  surrounding  it  are  cap- 
tured by  sand-biading  plants,  such  as  Ammophila  arenaria  (L. ) 
Link,  hut  especially  Hudtonia  tomenlo»a  Nutt.,  which  forms 
heaths  about  the  depression,  effectually  preventing  the  traneport 
of  tbesaud  and  its  deposition  in  the  basin-shaped  valleys  adjoin- 
ing. In  case  the  sand  is  transported,  it  b^ins  to  till  up  the  dune 
valley  through  the  action   of    the  oceanic  flotsam   and   jetsam. 
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Soon  about  such  objects  the  sand  begins  to  form  a  dune,  which 
grows  larger  and  higher  as  the  seasons  para  until  it  is  covered  by 
the  marram  grass  which  binds  it.  A  new  washway  may  be  made 
around  this  nevvly  formed  dune  and  the  drift  of  previous  years 
may  be  uncovered.  The  writer  believes  that  if  a  trench  were  dug 
for  a  mile  or  two  along  the  beach  and  paralleling  the  ocean,  a  dis- 
tinct stratum  of  rubbish  would  be  revealed,  if  the  excavation  was 
made  deep  enough  to  reach  (he  level  above  the  ground  waler. 

The  presence  of  so  much  wood  undergoing  decay  accounts  for 
the  growth  of  the  fungi  found  by  the  writer  growing  in  the 
pure  (?)  sand  of  the  dune  complex.  AdrcBwt  sUilatus  is  common. 
Th^lephora  terrestris  Fr.  is  found  growing  about  the  stems  of  Hitd- 
9onia  fompnto9a  Nutt.  The  puffball,  Lycoperdon  turneri  E.  and  £., 
was  found  associated  with  these,  while  ClUocybe  trullisata  Ellis, 
found  with  largely  developed  base  and  small  pileus,  indicates, 
according  to  Prof.  Peck  who  identified  it,  something  unusual  in  the 
conditions  of  growth.  FaUgo  (^jEthulium)  septica  Gmel.,  a  myxo- 
mycete,  is  found  commonly  attached  to  decaying  driftwood. 

Several  new  plants  were  found  in  1902  growing  in  close  con- 
tiguity with  the  objects  drifted  in  through  the  oceanic  spillways. 
Arfemuda  stelleriana  Bess.,  reported  previously  from  eastern  Mas- 
sachusetts and  Sandy  Hook,  was  found.  Rumex  acetosella  L.  and 
Helianthua  sp.  were  also  collected  in  such  situations.  Only  one 
conclusion  can  be  drawn  from  their  presence,  namely,  that  their 
seeds  were  washed  ashore  with  the  rulibish  mentioned. 

The  thicket  formation  on  the  strand  a  mile  below  the  Island 
Beach  Life  Saving  Station  perceptibly  narrows  its  width.  At  the 
Island  Beach  Life  Saving  Station  it  forms  a  broad  band  of  vegeta- 
tion, but  below  this  point  it  is  nowhere  over  a  hundred  yards  wide 
and  is  confined  to  the  more  sheltered  bay  side  of  Bamegat  pen- 
insula. Between  the  thicket  formation  and  the  narrow  forest, 
the  dune  complex  forms  the  dominant  feature  of  the  landscape, 
except  where  a  slue  or  thoroughfare  enters  the  beach  from  the  bay 
side.  At  ODC  place  the  si  rand  is  so  narrow  where  this  slue  extends, 
that  during  heavy  storms  in  winter  the  ocean  and  bay  meet,  cutting 
the  strand  into  islands  more  or  less  separated  from  each  other, 
Scirpwi  laciiHtrls  L  is  the  character  plant  along  the  edge  of  this 
slue,  and  where  Ihc  slue  becomes  a  marsh  this  plant  forms  pure 
socieliet?.     Where    the   ground    becomes   firmer,    social   groups   of 
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SibUeue  moseheutoii  L.  hold  swaj',  while  on  the  higher  ground 
along  Ihe  hordere  Baeckaris  katimi/olia  L.,  Rhua  eopallina  L.  and 
Myrka  eerijera  L.  occur. 

The  imporlaDce  of  these  elues  aod  the  corresponding  cliaanels  or 
spillvntjB  cut  inlo  the  dune  complex  during  the  heavy  storms  of 
winter,  when  bay  and  ocean  may  be  said  to  unite,  ia  evident  upon 
careful  consideration.  Baniegat  Bay  and  many  similar  ones  along 
the  Jersey  coast  are  praclicaliy  free  from  aquatic  vegelalion,  such 
as  Zo»tera  marina  L.,  Fuciu  vMteulosus  L.,  Vallitneria  tpiralit  L., 
elc,  which  may  contribute  material  to  fill  up  (he  hay  with  vegetal 
delriluB.  The  water  in  physical  constitution  oscillates  between  two 
extremes,  salt  and  fresh.  If  the  barrier  between  the  sea  and  the 
lagoon  is  at  (jmea  cloied,  so  that  the  water  in  the  bays  becomes 
fresh,  the  result  is  that  plants  which  are  especially  adapted  to  the 
productinn  Of  salt  marshes  are  killed  by  the  fresh  waters,  while  the 
occasional  invasion  of  salt  water  during  storms  by  way  of  the  dune 
hollows  and  stronger  tides  through  the  inlets  destroys  the  fresh- 
water plants,  which  might  otherwise  establish  a  swamp  of  their 
Species.  By  these  allernalions  some  of  the  largest  bays  have  been 
kept  open,  although  in  many  places  shallow  in  the  extreme. 
Rtippia  maritima  L,,  as  it  grows  in  Bamegat  Bay,  seems  to  be  the 
only  species  which  hat>  succeeded  in  adapting  itself  to  such  fluctu- 
ating conditions.  It  has  been  referred  to  as  the  character  plant  of 
Ihe  shallower  waters  of  that  bay,  and  with  the  consideration  of 
the  above  facte  its  probable  fiilnre  role  in  preparing  the  way  for 
other  adaptive  hydrophytes  becomes  evident. 
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Station  No.  34,  have  a  few  cedars  and  stand  some  distance  back 
from  the  ocean  front,  and  this  disposition  of  dunes  is  most  marked 
at  Townsend's  Inlet,  where  they  encroach  on  the  extensive  salt 
meadows. 

Crossing  Townsend's  Inlet,  Seven -Mile  Beach  is  reached  with 
the  highest  sea  dunes  on  the  whole  New  Jersey  coast.  This  beach, 
settled  upon  in  1788,'  was  not  investigated  ecologically  prior  to 
the  summer  of  1901.  A  description  of  the  flora  was  not  incor- 
porated, therefore,  in  my  paper  published  in  1900.  Passing 
Avalon,  the  highest  dunes  (forty-two  feet)  are  found  close  to  the 
sea  front.  The  dunes  are  held  in  place  by  Ammophila  aretmria 
*(L. )  Link,  and  where  the  dune  has  encroached  on  the  forest  an 
occasional  dead  tree  may  be  seen  sticking  out  from  the  dune  sur- 
face. Beyond  Piermont,  the  dbtrict  of  Seven -Mile  Beach  studied 
by  the  writer  is  reached.  The  dunes  fronting  the  ocean  half-way 
between  Stone  Harbor  and  Piermont  are  rounded  knolls  about  six 
to  ten  feet  high  covered  with  marram  g^rass,  Ammophila  arenaria 
(L. )  Link.  The  beach  at  low  tide  is  extremely  flat,  and  by  the 
appearance  of  the  sand  may  be  divided  into  three  zonal  areas:  (1) 
The  firm,  hard  beach  covered  at  high  tide  with  salt  water;  (2)  a 
higher  beach  with  dry,  loose,  drifted  sand  held  in  place  by  drift- 
wood; (3)  the  wet  beach  filled  at  high  tide  by  pools  of  water. 
The  two  latter  areas  comprise  the  middle  beach  of  my  previous 
paper.  The  upper  beach  is  characterized  by  scattered  patches  of 
sea  blite,  Cakile  edentula  (Bigel. )  Hook,  and  Ammodenia  peplaides 
(L. )  Rupr  ,  which  forms  rounded  annual  or  tem[K)rary  dunes. 
Here  and  there  channels  have  been  cut  into  the  low  dunes 
which  are  hardly  worthy  of  the  name,  so  that  at  high  water 
the  tide  runs  back  to  the  meadows  behind.  Several  of  these  cuts 
occur  meeting  marshy  places  behind,  surrounded  by  dunes  on  the 
seaward  side  of  the  railroad.  On  the  exposed  sand  of  these  depres- 
sions Portuiaca  oleracea  L.  grows,  and  on  their  edge  creeps  Slro- 
phosfyles  helvola  (L. )  Britton.  Just  before  the  channel  joins  the 
marshy  areas  a  large  amphitheatre  of  barren  wet  sand  \&  found, 
fringed  by  Scirpus  lacustris  L.,  Atrlplex  arenaria  Nott.,  Saiicamia 
herbaeea  L.,  Portuiaca  oleracea  L.,  outside  of  which  character 
plants   in    concentric  circles,  Strophosiyles  helvola    (L.)   Britton, 

'  The  bouse  built  then  stood  in  Piermont,  at  Second  avenue  and  Thirty- 
first  street. 
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Pluelua  oampWoto  (L.)  D.C,  Cenekna iribitloidea  L.,  Evphor- 
hia  polygonifolia  L.,  Xanikvam.  oanadense  Mill.  This  wwiety  may 
be  aaid  to  be  domiaated  by  SlrophoHyles  heleola  (L. )  Briilon.  In 
the  etandiog  water  grows  in  hammocky  places  Spartina  striola 
(Ait. )  Koll).  These  hammooka  catch  the  blowing  pand  and  are 
deetined  to  become  dune  islands.  Buch  a  dune  island  in  the  midst 
of  a  marsh  was  covered  by  Spartina  patent  (AiL)  Muhl.,  killed  on 
one  side  by  the  sand  blast. 

Nearer  Piermont,  the  phyuography  of  the  beach  changes  and 
the  marked  feature  of  this  region  is  the  height  of  the  dunes  and 
the  absence  of  marshes  and  pools  of  water  in  the  dune  complex. 
The  sea  beach  here  is  flat  and  about  one  hundred  feet  wide.  The 
same  sonal  areas  of  lower  and  middle  beach  are  present.  The 
upper  beach  facing  the  dunee  is  flat  and  covered  by  SaUola  lali 
L.,  Cakile  odmdttla  (Bigel)  Hook  and  Xantkium  eanadenge  Mill. 
The  frontal  dune  is  ten  feet  high,  eloping  on  the  windward  or 
land  side.  Upon  it  grow  Atnmophila  arenaria  (L  )  Link.,  Cen- 
ehrua  tribuhidea  L.,  Sieglingia  purpurea  (Walt  )  Kuntze.  The 
Myrioa  zone  is  absent  in  the  hollows  back  of  Ibis  dune.  Itit  place 
is  taken  by  the  social  groups  of  SlmphotlyU*  helvola  (L. )  Brilton 
which  forms  dark<greea  mats.  In  the  deeper  hollows,  Oerardia 
Ttioritima  Raf,  and  Euphorbia  polygonijolia  L  may  be  called  char- 
acter plants.  The  dune  complex  is  undulating  with  rising  hills  of 
sand,  covered  on  the  seaward  side  by  ^ropho-lyUi  and  on  the  laud- 
ward  slope  are  Sitlidago  sempervireng  L.  and  occasional  clum|is  of 
Myriea   oerifera   L.,    not   dominant;     (Enolkera    humifuta   Mutt., 
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some  five  hundred  feet  wider  than  at  present,  and  by  the  relentless, 
unrestt-ained  activity  of  the  drifting  sand  it  has  been  slowly,  but 
surely,  engulfed.  It  is  a  peculiar  scene  from  the  top  of  this  dune : 
on  the  land  side  there  is  a  dense  mass  of  dark-green  foliage,  beyond 
which  there  is  the  broad  expanse  of  green  salt  meadows  with  their 
bays  and  thoroughfares.^  The  sand  which  has  formed  these  dunes 
comes  fresh  from  the  great  ocean  mill,  ascends  the  surface  of  the 
dune  and  falls  over  its  crest  into  the  forest.  When  a  stiff  breeze  is 
blowing  it  skims  along  like  drifting  snow,  sufficiently  strong  to 
lacerate  the  skin,  trimming  the  tops  of  the  trees  as  flat  as  though 
shorn  wilh  shears  The  writer  is  of  the  opinion  that  the  shapes  of 
the  trees  along  our  coast  is  due  more  to  the  sand  blast  than  to  the 
direct  action  of  Ijie  wind. 

Gifford^  describes  the  formation  of  these  dunes:  ''  If  the  forests 
are  what  cause  the  dunes,  by  preventing  the  west  wind  from  blowing 
back  the  sand,  how  did  the  foresls  form  ?  Single  trees  here  and 
there,  or  groups  of  trees,  which  are  clean  underneath,  so  that  the 
west  wind  sweeps  through  without  serious  interruption,  do  not  cause 
the  formation  of  dunes.  In  the  course  of  time,  however,  a  thicket 
forms  under  these  trees.  They  become  covered  wilh  grapevines, 
Virginia  creepers  and  greenbriers.  The  birds  and  the  wind  scat- 
ter the  seeds  of  many  sorts  of  shrubs  and  bushes,  such  as  Prunus 
marifim'ff  sweet  gale,  Baccharis  halimifolla,  otc,  until  a  dense 
forest  Is  formed  through  which  the  west  wind  cannot  penelrate,  the 
consequence  of  which,  in  the  course  of  time,  is  a  dune,  which  in 
turn  finally  engulfs  and  kills  the  forest  that  had  caused  it  "  The 
forest  which  is  being  destroyed  consists  of  the  red  cedar,  Juniperus 
virginiana  L.,  holly.  Ilex  optica  Ait.,  black  gum,  Nyfsa  nylvcUioa 
Marsh,  wild  cherry,  Prunus  seroiina  Ehrh.,  Qaercus  lyraia  Walt., 
hackberry,  Ctllis  occidentalis  L.,  willow  oak,  Quercv^  phellos  L.,* 
swamp  maple,  Acer  rubrum  L.,  pt^rsimmon,  Diospyroa  virginiana 
L.,  pilch  pine,  Pinus  rigida  Mill.,  red  mulberry.  Moras  rubra  Ij, , 
while  as  lianes  may  be  mentioned  Parthenociasus  (Ampelopsis) 
guiiiqitejolia  (L. )  Planch.,  Vitia  labrusea  L.,  Viii'i  attivalia 
Michx  ,  Tccoma  radicans  (L. )  D.C.,  which  reminds  one  of  the 
dunes   of    the   seashore  of   eastern   Virginia,  where  the   trumpet 

^  A  thomii^hfarc  is  a  waterway  or  channel  from  one  bay  to  another 
alonj;  I  he  New  Jersey  coast. 
^  (i  I  FFouD.  Annual  Hep,  tytate  Oeologiit  of  New  Jeney,  1899,  "  Report 

on  Foresls,"  p.  251. 
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creeper  abounds  and  Smilax  rotundifolia  L.  As  the  eand  blows 
in  about  (he  trees,  these  lianea  are  corered  up  with  the  trees  uulil 
the  tops  of  the  trees  only  are  exposed.  The  lianea  then  lake  root 
and  spread  out  in  all  directions  circumferentially  a  distance  of 
many  feet  from  the  tree  which,  now  dead,  formerly  supported 
them.  The  lianes,  therefore,  began  their  life-history  ou  the  lower 
lerel  ground  aud  conclude  their  growth  on  the  surface  of  the  sand 
dune  fifly  feet  above  where  they  firet  took  root — veritable  vegetal 
Jaekfi-anii -the- Bean  Stalk.  This  curious  biologic  feature,  never 
before  mentioned,  to  the  knowledge  of  the  writer,  in  conneclion  with 
the  life-history  of  a  sand  dune,  is  exemplified  ou  all  of  the  higher 
sand  hills  at  Piermont. 
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the  forest  at  this  place,  a  strip  of  higher  ground  runs  out  some 
distance  upon  the  meadow.  The  tension  lines  are  well  demarcated 
here.  Juniperus  virginiana  L.  is  the  only  tree  wbich  borders 
directly  the  salt  marsh.  A  rounded  dune  occurs  on  the  edge  of  the 
marsh.  From  it  a  closer  prospect  of  the  salt  marsh  is  to  be  had. 
Juniperus  virginiana  L.,  Rhus  glabra  L.,  Myriea  cerifera  L., 
Sassafras  sassafras  (L.)  Karst.,  Ilex  opara  Ait.,  Rhus  mdicans  L., 
with  the  climbing  Willoughhaa  scandens  (L. )  Kuntze  form  the 
vegetal  covering  of  this  eminence.  The  outer  zone  of  the  salt 
marsh  is  characterized  by  the  presence  of  Hibiscys  mo-cheutos  L. 
On  the  marsh  proper  occurs  in  several  well-marked  zones  Dis- 
tiehlis  mariiima  (L. )  Greene  in  the  more  elevated  portions,  while 
Salicomia  herba^cea  L.,  &  bigelovii  Torr.,  Sparfina  paienn  (Ait.) 
Muhl.,  and  Limmiium  carolinianum  (Walt.)  Britton  grow  in  the 
wetter  areas.  Along  the  edge  of  the  thoroughfare*  through  which 
the  tidal  water  circulates  is  found  a  pure  association  of  Spartina 
stricta  (Ait.)  Koth.  The  accompanying  figure  (fig.  5)  shows  the 
zonal  distribution  of  the  salt-marsh  plants  on  Seven-Mile  Beach. 
Near  the  outer  edge  of  the  marsh  Hydroeotyle  umbelUta  L.  is 
found,  while  on  exposed  sand  slopes  Opuntla  opuntia  (L.  )  Coult. 
is  at  home  with  a  rose  and  a  willow  forming  nearby  thickets. 

Comparison   of  the   Dunes  at  Piermont  and  at  Sea  Side 

Park. 

The  dune  formation  of  the  New  Jersey  coast,  as  previously  men- 
tioned, reaches  its  culmination  at  Piermont,  where  sand  hills  forty 
to  fifty  feet  high  are  met  with.  The  western  slope  of  the 
dunes  at  Piermont  are  precipitous,  while  the  eastern  slope  (a 
gradual  incline)  grades  off  into  the  lower  dunes  of  the  dune  com- 
plex. The  dunes  at  Sea  Side  Park  range  in  elevation  from  ten  to 
twenty  feet,  and  the  eastward  or  seaward  slope  is  much  the 
steepest.  The  causes  which  have  brought  about  this  difference  are 
the  following:  The  wave-made  embankments  on  the  sandy  t)eache8 
differ  in  their  form  and  in  the  conditions  of  their  construction  from 
those  which  are  made  up  of  pebbles.^  The  sand,  owing  to  the 
fineness  of  its  grains,  is  easily  blown  about  by  the  wind.  When 
the  tide  retires,  a  broad  expanse  of  this  material  is  left  for  some 
hours  exposed  to  the  sun.     The  surface  drie?,  and  the  gales  from 

•  Also  spelled  thorofare. 

•  Cf.  Shalek,  Sea  and  Land,  pp.  4^-51. 
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the  sea  sweep  the  psitides  up  the  slope  until  they  arrive  at  the 
crest  wall,  where  they  are  caught  in  the  iangle  of  beach  gnsaea 
and  other  plants,  and  are  protected  from  tlie  currents  of  air. 
Wh^i  the  movement  of  saud  is  most  rupiil,  it  may  bury  these 
plants  out  of  si^'hl,  but  mooL  of  them  are  toleranl  of  this  covering 
of  sand,  and  quickly  grow  upward  and  make  a  new  entanglement 
for  ifae  moving  sand.  Sach  plants  are  Ammopkila  arenaria  (L.) 
Uok,  Prunut  maTilima  Wang,  and  olheni  previously  described. 
In  this  manner,  the  crest  of  the  beach  grows  upward  and  the  lee 
elope  of  ihe  sand  hill  is  always  the  steepest  one.  The  dunes  of 
ihe  ^ew  Jersey  coast  arc  not  so  marked  as  some  in  other  parts  of 
the  world  (as,  for  example,  at  Eccles,  in  England,  where  one  of 
these  dunee  in  the  last  century  invaded  the  village  and  buried  the 
dwellings  and  ihe  parish  church  so  thai  even  the  top  of  the  spire 
was  hidden)  for  the  reason  that  the  prevailing  winds  of  New 
Jersey  are  from  the  west ;  and  the  sand  swept  up  from  the  sea- 
margin  by  the  ocean  ctorms  and  easterly  breezes  is,  to  a  great 
extent,  carried  back  by  the  off-shore  winds.  Even  ibese  dunes 
would  have  a  precarious  existence  were  it  not  for  the  fact  ibat  the 
vt^tatiou,  generally  quite  luxuriant,  holds  the  sand  in  place.  The 
prevaleol  west  winds  and  the  absence  of  protecting  trees  account 
for  the  character  of  Ine  dunes  at  Bea  Side  Park,  where  ihe  frontal 
dune  slopes  gradually  up  from  Ihe  windward  or  landward  side  to 
the  crest  of  the  diioe,  the  leeward  or  ocean  eide  being  quite  steep 
and  declivitous. 

At  Piermont,  on  the  coulrar]-,  the  western  or  windward  Elope  of 
the  dune  is  Ihe  steepest.     Here  a  forest,  formerly  five  hundred  feet 
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The  Absecon  (Ati.antic  City)  Beacb  Strand. 

Dr.  Thomas  S.  Githens  has  fuminhed  me  with  ihe'reaulte  of 
some  observations  upon  the  flora  of  AbeecoD  Beach.  The  coast  in 
the  neighborhood  of  Atlantic  City  Is  occupied  largely  by  human 
habitations,  so  that  the  flora  has  been  modified  except  at  several 
places  about  two  to  four  miles  south  of  Absecon  Inlet.  The  geog- 
raphy of  the  island  may  be  shown  by  the  accompanying  diagrams 


Pig.  6. 
The  upper  figure  Is  &d  outline  mnp  of  Absocon  Beacb  wilb  th«  eco. 
lojcic  lines  A,  B,  C,  D  drawn  acmss  it.  The  lower  figure  reprewnts 
cross-ecctions  of  the  beach  along  the  lines  A,  B,  C,  D,  and  shows  the 
relstivp  clevHtions  slung  euch  line.  The  lettere  and  aumerala  designste 
ditTereat  zonal  ureas,  where  the  plants  designated  hy  Bimilar  numerals 
are  referred  tu  the  several  zones  in  the  accompanying  list,  made  bj  Dr. 
Thomas  S.  Oithens. 

The   region,  botaaically  considered,  has  been  divided  by   Dr. 
Githens  iu  his  notes'  as  follows: 
Area  I. — Beach. 

Zone  (o) — Tide  Beach. 

Zone  (6)— Second  Beach. 

'These  notes  CO ntl nil  Hie  observations  of  the  writer,  published  la  the 
Proctedingi  of  the  AeaeUmy  of  Haiural  Science*  of  Philadtlphia  for  1900, 
but  Ihe  termiuolugy  is  somewbat  different. 
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Area  IL — Low  Danes. 
Area  HL— High  Duoee. 

Zone  (a) — Juniper  Thickets. 

Zone  (b) — Myrica  Thickets. 

Zone  (c) — lludaonia  Formallon  (bare  j^oes). 

Zone  {d)  —Hex  Thicket. 

Zone  (e) — Border  of  Mareh. 
Are*  IV.— Sand  FhiU  (always  damp). 
Area  V. — ^Marsh. 

Zone  (a) — Drier  Marsh. 

Zone  (6) — Boggy  Marsh. 

Zone  (e)— Tidal  Flats. 

Zone  (<j) — Lakes  and  Thoroughfares. 

Zone  («) — ^Thoroughfare  Borders. 
Atm  YL— Island. 

Zone  (a) — Marsh  Border. 

Zone  (6) — Treeless  Space. 

Zone  (o)— Wood. 

Zone  (rj) — Back  Marsh  Border. 
Area  VH.— Made  Land. 

''  It  will  be  observed  that  the  author  of  the  nolea  confuaen  botani- 
cal and  physiographic  features.  The  classification  should  be  either 
baaed  on  the  floral  make-up  of  the  region,  or  be  arranged  accord- 
ing to  its  physiugniphy.  Thus,  for  example,  this  bolaoisl  has 
juniper  thickets  and  dry  marsb  and  boggy  marsh  zones.     Barring 


1902.]  NATURAL  SCIENCRB  OF   PHILADELPHIA.  659 

slope  is  characterized  by  the  presence  of  holly,  Ilex  opaca  Ait. ,  the 
height  of  the  dune  being  determined  by  the  height  of  the  protect- 
ing  trees,  t.e.,  twenty-five  feet.  The  island  is  about  two  miles 
long,  and  is  set  in  the  middle  of  the  marsh  about  half  a  mile 
inland  from  the  high  dunes.  It  is  covered  mainly  by  pine  and 
oak  trees  which  are  quite  large  on  its  highest  parts.  Inside  of  this 
marsh  island  there  is  a  comparatively  dry  marsh,  in  which  all 
plants  except  grasses,  rushes  and  sedges  do  betler  than  in  the 
larger  marsh  outside.  At  the  ends  of  this  island  in  the  marsh, 
and  on  the  landward  side,  are  low-lying  sandy  plains,  low  enough  to 
be  saturated  at  high  tide  with  salt  water  and  which  support 
a  characteristic  growth  of  Buda  and  similar  succulent  species. 
In  the  list,  which  is  rather  cumbersome,  the  numbers  refer  to 
the  areas  marked  on  the  map  represented  in  fig.  6,  and  the 
lower-case  letters  of  the  alphabet  refer  to  the  zones  into  which 
the  several  areas  are  divided.  The  plants,  therefore,  in  the  list 
occur  iu  the  areas  and  zones  designated.  A  dagger  (f)  signifies 
that  the  plant  is  represented  in  the  herbarium  of  Dr.  Githens. 
The  plants  in  the  list  are  named  according  to  the  sixth  edition  of 
Gray's  Manual,  but  for  convenienoe  of  reference  the  writer,  who 
has  edited  the  notes  of  Dr.  Githens,  has  added  the  names  found  in 
Britton's  Manual  of  the  North  United  States  and  Canada,  The 
orders  follow  the  sequence  of  Englcr  and  Prantl's  Pie  Naiur lichen 
F/lanzenfamilien,  The  plants  not  given  in  the  list  publbhed  ^in 
'*  An  Ecological  Study  of  the  New  Jersey  Strand  Flora"*  are 
designated  by  an  asterisk. 

The  commingling  of  the  plants  of  different  zones  may  be  repre- 
sented as  follows : 

II  to  la  and  16. 

III  to  II  and  16. 

V  to  IV. 

Ille  to  IV  and  V. 

VI  to  Vc. 
Yld  to  V. 

List  of  Species  and  Zones  Occiu»ied  by  Them. 

VIr.  Pinus  rigida  Mill. 

[[I(/.  Junipema  virginiana  L. 


•Proc.  Acad.  Sat,  8ei.  Fhila.,  1900.  pp.  Ml-fryi 
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Vo. 

Tifpha  lalifotia  L. 

Va. 

Typha  angvti^otia  L. 

Vdt. 

Rvppia  mariiinut  L. 

Vi 

ZoKUra  marina  L. 

11. 

aria  (L.)  Link). 

I.  n,  ivf. 

Cenehnig  tribulmdee  L. 

v«t. 

Pawmim  enu-gatli  L.  {EcHnochloa  enu  galli  (L. ) 

Be.«v.). 

v«t. 

Pa„i»™r"''/«™'»L.m. 

•Vat. 

Panieum  sanguinaU  L.    {Synlheruma  »angmnal\» 

(L.)Na8h). 

Vat. 

Panicum  virgatum  L. 

*vt. 

S'^taria  glawa  Beauv. 

V. 

^Ttina  cynimirmdeg  [L.]  Willd. 

vt. 

Carex  draminea  WiUd. 

vt. 

CyperusnuUaUHTorr.  [Eddy]. 

*vt. 

*vt. 

C^enu  tpeeiosM  VaLI. 

Vf. 

Fimbryitylii  spadkea  Vahl. 

Vf. 

Stirpua  maritimtit  L. 

Vt- 

SMrpwapunjens  Vahl.  (S.  ai«ericani«  I'ere.  )■ 

V. 

Junetu  bufonius  L. 

vt. 

Jttncus  canatfewtw  J.  Gay. 

vt- 

JuneiM  dichotomm  Ell. 

vt- 

JwTieug  gerardi  Loisel. 
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Vie.  Quercu8  alba  L. 

Vic.  Quercus  falcaia  Michx.  (Q.  digitata  (Marsh),  Sud- 

*worth). 
'*'VIc.  Quercus  tindoria  Gray  (  Q  velutlna  Lam. ) . 

Vic.  Quercus  Uicifolia  Wang.    (Q.  nana  (Marsh)  Sar- 

gent). 
*VII.  Polygonum  acre  H.  B.  K.  (P.  punctatum  Ell.). 

VII.  Polygonum  incarnaium  Watson  [Ell.]. 

*VII.  Polygonum  pendcaria  L. 

Illcf .  Polygonum  ramoasissimum  Michx. 

*IIIc,  IV.         Polygonella  arti/iulaia  Meisn.   [L.]. 
*VII.  Rumex  aceto-sella  L. 

*VII.  Rumex  cri«pu^  L. 

^Vef.  Atriplex  patulum  L.  var.  hastaia  Gray  (il.  hcutata 

L.). 
VII.  Chenopodium  album  L. 

*VIIf .  Chenopodium  ambrogioides  L. 

*VIIf .  Chenopodium  anthelminthicum  Gray. 

V6f .  Salicomia  ambigua  Michx. 

V6f .  Salicomia  herbacea  L. 

V^f.  Salicomia  mueronata  Bigel.  (S.  Bigelovii  Torr. ). 

Ila  and  6.      Salsola  kali  L. 

Vef.  Sucdda  linearis  Moq.  (^Dondia  americana  (Pers. ). 

Brillon). 
*VII.  Amaranthus  panicuWus  L.    (^A,  hybridus  panicu- 

latus  (L. )  Uline  and  Gray), 
VII.  Amaranthus  retroflexus  \., 

VII.  Mollugo  verticillata  L. 

Illaf.  Arenaria  lateriflora  L.  (^Mcehringia  lateriflora  (L. ) 

Fenzl. ). 
IVf.  Arenaria  peploides  L.  (Ammodenia  peploides  (L. ) 

Rupr. ). 
IVf.  Buda  marina  Dumont  {Tissa  marina  (L.)  Brit- 

ton). 
IV.  Sagina  decumbens  Torr.  and  Gray. 

*III'ff .  Silene  stellaia  Ait. 

VII.  Portulaca  okracea  L. 

*VIcf .  Aquilegia  canadensis  L. 

Vat.  Ranunculus  cymbalaria  Pursh.    (Oxygraphia   cym- 

bala  ria  (  Vu rsh . ")  Pran  tl ) . 
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mt. 

SataafraeofficmatU  Nees  (5.  taaafrcu  (L.)  Karat). 

i,n. 

Oxkik    ammmna    Null.    (C.    e(je«tu2a   (Bigel.) 

Hook.). 

*vnt. 

nio,  nwt 

,   Oe»m  album  Gmel.  (  C.  eanoderwe  Jacq. ). 

*in4. 

Punu  wImHfilta  L.  1.    (Anmia  arlmU/„lU,   (L.) 

En.) 
i^niM  marUima  Wang. 

ni. 

»in. 

«m. 

iVwniM  virginiatia  L. 

me,  VMt- 

Bon  Carolina  L. 

VI4t- 

Rubut  canadenM  L. 

»VI«. 

AmphicarptBa  montttea  Nutt.  (Fafcaia  aomaa  (L.) 

K«nt«,). 

VIot- 

»VIot- 

Oaena  nietifane  L. 

•Viet. 

(L.)  Kunlze). 

Vie. 

Detmodium  ;)anieulafum  D.  C.  (i/et6i>niia  pajtieu- 

lata  (L.)  Kunlze). 

m,  vit. 

StrophottylaanguloMm.  (S.  A«/w/a(L.)BriHon). 

•IV. 

rn/o«™  amnie  L. 

«vn. 

Trifolium  hybridum  L. 

»vn. 

(Teranium  carolinianum  L. 

nwf. 

Oeranium  roberlianitm  L. 

•Vot. 

Zitnum  txV^tnvanum  L. 

•Vat. 

Polygttla  enuiiata  L. 
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Va.  Hypericum  mutilum  L. 

*IIIct.  Helianthemum  eanadense  [L.]  Michx. 

nicf.  Hudsonia,  iomerUosa  Nutt. 

IIIc.  Lechea  minor  var.  marUima  Gray  (Leehea  mari- 

tima  Leggett). 

VI 6.  Opuntia  vulgaris    Mill.    (^Opuntia    apuntia   (L.) 

Coult.). 

*IV.  Ludwigia  paltub^  Ell.  (Isnardia  palugtris  L. ) . 

Vllf .  (Enothera  biennis  L. 

Vaf.  (Enothera    pumila   L.     {Kneiffia   pumila     (L.) 

Spach.). 

Vf.  Disoopleura  capillaeea  D.  C.   (Ptilimnium  eapilla- 

ceum  (Michx.)  Hollick). 

Illrf.  Osmorrhiza  sp. 

Vic.  Chimaphila  maculata  [L.]  Puiah. 

*VIe.  Gtaultheria  procumb'ena  L. 

Illf .  Va>eeinium  corymbosum  L. 

Vaf.  Statice    limonium    L.     (^Idmonium    earolinianum 

(Walt.)  Britton). 

Ilia,  JUb,  Trientalis  americana  Pursh. 

Vaf.  Samolus  valerandi  L.  (S.  floribundua  H.  B.  K.). 

Va.  Sabbatia  stellaris  Pursh. 

*VII.  Apoeynum  cannabinum  L. 

*VI6.  Asclepias  tuberosa  L. 

Illef.  Asclepias  incamata  L. 

III«t.  Calyslegia  sepium  L.  (  Convolvulus  s^um  L. ). 

Illcf.  Cuscuta  gronovii  Willd. 

*VII.  Iponuea purpurea  loLin,  [(L. )  Roth], 

Ille.  Verbena  hoMata  L. 

♦Illcf.  Lycopus  virginicus  L. 

Illcf.  Monarda  punctata  L. 

Ille.  Teucrium  canadense  L. 

♦VII.  Trichodema  dichotomus  L. 

VII.  Datura  sp. 

♦Vllf.  Solanum  dulcamara  L. 

Vllf .  Solanum  nigrum  L. 

Vaf.  Gerardia  Tnaritima  Rof. 

Vaf.  Gerardia  purpurea  L. 

IIIc,  Vaf.  lAnaria  canadensis  [L.]  Dumont. 
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•VII. 

Ptantago  major  L. 

II,  III. 

Diodia  virginiana  L. 

*IIIa,  III6t. 

Oalium  circansane  Michx. 

ra«,  Illif. 

Qalium  pilogiim  Ait. 

VIc,  Illot. 

Miieh^Ua  r^^.ne  L. 

*III»,  VU. 

Sambwju»  cartadetm»  L. 

□If. 

Viburnum  denlatum  L. 

'^VIc. 

Sieyoa  angulatut  L. 

viit. 

AehUka  mUUfoUum  L. 

,  Vllf. 

Ambrotia  artemUiafotia  L. 

VII. 

AmbroHa  tiiJUIa  h. 

VII. 

ArUhmit  alula  D.  C. 

•Vlcf. 

Jrfer  (iiJiMiM  Ait.  {A.  Mtrifiorm  (L.)  Britton). 

Vat. 

Agtfr  gubulalwt  Michs, 

VIo. 

Aeter  tenuifoiiui  L. 

V«. 

Baeeharis  halimifoliu  L. 

*IIH. 

BidenB  bipinnatn  L. 

ill.,  VIA 

Cnieug   horridulwi  Purah.    (Carrfriiw  jpinoMunmiu 

Wall.). 

•v,t. 

Eoliptu  alba  [L.]  Hsmli. 

Vet. 

Erechiiled  hierajjolm  R«f. 

«VIIt. 

Erig^im  eanadeMe  L.  {^Leptilim  eanadenee   (L.) 

Britton). 

tVIJt. 

Michx.). 

*IIt.  , 
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*vrct. 

Solidago  puherula  Nutt. 

Vaf. 

Solidcigo  sempervirens  1j, 

Vaf. 

Solidago  tenuifolia  Pursh.    {Euthamia  Carolinian  a 

(L.)  Greene). 

*vir. 

Sonchus  oleraceua  L. 

vrif. 

Xanthium  drumarium  L. 

Additional  List  of  New  Jei^ey  Strand  Plants. 

The  (lata  for  the  following  list  was  obtained  from  two  sources : 
(1)  The  collections  made  by  the  writer  since  1900  on  the  New 
Jersey  coast,  and  (2)  the  names  on  the  sheets  in  the  herbarium  of 
the  late  J.  Bernard  Brinton,  M.D.,  now  at  Biological  Hall,  Uni- 
versity of  Pennsylvania.  Those  collected  by  the  vnriter  are 
unmarked,  while  those  plants  collected  by  Dr.  Brinton  are  marked 
by  an  asterisk.  The  orders  are  arranged  according  to  the  system 
of  Engler  and  Prantl. 

Fungi. 

Fuligo  {JElhalium)  sepiica  Gmel.     Sea  Side  Park. 
Oynmosporangium   Ellidi  Berk,  (on  white  cedar).     South  Sea 

Side  Park. 
Thelephora  terredris  Fr.     Sea  Side  Park. 
Cliiocyhe  trullisata  Elli^.     Sea  Side  Park. 
Polyporvs  versicolor  Fr.     South  Sea  Side  Park. 
AstrcBus  stellatus.     Sea  Side  Park. 
Lycoperdon  tumeri  E.  and  E.     Sea  Side  Park. 

Musci. 
Polytrichum  commune  L.     Island  Beach  Life  Saving  Station. 

OPHIOOLOeSACEiE. 

^Botrychium  dissectum  Spreng.     Ocean  Beach. 
^Botrychium   ohliquum   Muhl.   (J5.   lanarioides   var.    obliquum). 
Ocean  Beach,  Cape  May. 

LvCOrODIACEiE. 

I/ycopodium  carolinianum  L.     Island  Beach  Life  Saving  Station. 
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ChamcBe^arit  thyoides  (L.)  B.  S.  P.  (C  ^fueroidea  Spach.). 
Island  Beach  Life  Saving  Station. 

TvPKACEiE. 

*3^Aa  angudifolia  L.  Cape  May. 

Grahine^. 
*Andrt^)og)mfiavaius  Muhl.     Anglesm. 
*Ettpmu  eanadtnnt  L.     Anglesea. 
*I\mienm  dicholomum  L.     Oman  Beach. 

Ctperacha. 

*Cbt«z  muhlenbergii  Schk.     Angleeea. 

*(}arex  fegtaeaeed  Willd.    (C   «traminaa    var.    brevior    Dewey). 
AvaloD. 

*C^penufilu!ultnie  Vahl.     Atlantic  Oty. 

*Ogperuier/lindrieua  C^^'-)  Britton  (G  rorreyi  Britton).     Angle- 
sea. 

*EleMharis paltutris  giauoeteena  (Willd.)  A.  Gray.     Anglesea. 

*Eleoehari*  roriellala  Torr.      Cape  May. 
Seirpvs  tylvatieut  L. 

*Stenoph,yUtu  eapillaru  (L. )  Britton  {^witbTyibflU  eapiUarii  A. 
Gray).     Anglesea. 

Lemiiace£. 


1902.]  NATURAL  8CIEKCB8  OF  PfllLADBI^BIA.  667 

MoRACEiE. 

Moras  rubra  L.     Piermont. 

Broussonetia  papyrifera  (L. )  Vent.     Sea  Side  Park,  Piermonl. 

POLYGONACEiE. 

^Rumex  patientia  L.     Avalon. 
^Rumex  vertieillatus  L. 

Phytolaccacea 
Phytolacca  decandra  L.     Piermont. 

AlZOACEJE. 

Mollugo  verticillata  L.     Sea  Side  Park,  Piermont. 

PoRTULACAGBiE. 

Portulaca  oleracea  L.     Stone  Harbor. 

CRUCIFERiE. 

Lepidium  virginicwn  L.     Sea  Side  Park. 

Ro&ACEiE. 

*Oeum  canadeyise  Jacq.  (  O.  album  Gmel. ). 
Pyru8  malus  L.     Sea  Side  Park  (planted). 
^Rubvs  villoma  Ait.     Anglesea. 

Leguminosje. 

^Bradburya  virginiana  (L. )   Kuntze    (^Centroeema  virginianum 
Benth. ).     Anglesea — ^the  only  station  in  New  Jersey. 
Oledii&chia  triacanthos  L.     Sea  Side  Park. 

Strophostyles  umbellata  (Muhl. )  Britton  (5.  peduncularia  Ell.). 
Sea  Side  Park. 

iLICACEiE. 

Ilex  glabra  (  L.  )  A.  Gray.     Sea  Side  Park. 

ACERACEiE. 

Acer  saccharinum  L.  (Acer  dasycarpum  Ehrh. ).     Sea  Side  Park 
(planted). 
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Hype  Ric  ACE*;. 
'■'Hyponaun  adpreasum  Bart.     Cape  May. 

CiSTACEiE. 

*Ijeehea  raeemulosa  Michx.     Barnegat. 
Cactaceax 
Opuniia    vulgaris  Mill.    (0.    opuntia  (L.)    CV>iill.).     Sea   Side 
Park,  Piermont. 

OKAGRACE.E. 

Onagra    biennig   (L. )   Scop.    ( (Enothera    fitennie    L. ).     South 
Sea  Side  Park. 

Eric  ACE  a:. 

Azalea  vitwsa  L.     South  Sea  Side  Park. 
*Ckimaphila  matulata  (L. )  Pursh.     Anglesea. 
Clethra  almfolia  L.     South  Sea  Side  Park. 
QayluMCKia  reainosa  [(Ait. )]  T.  &  G. 

CveCVTACEM. 

CiMcuto  Oronovii  Willd.     Sea  Side  Park. 

Labiate;. 

*K(ellia  vertuxlliUa   (Michx.)    Kuntze   (^Pyciumlhemutn  Torryet 
BeDth. ).     Oceao  Beach. 
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RUBIACEiE. 

^Cephalanthvs  ooeidentalis  L.     Anglesea. 
^Oalium  pilosum  Ait.     Anglesea. 
^Oalium  trifidum  L.     Cape  May. 
MUchella  repens  L.     Wildwood. 

Composite. 

^ Aster  multiflorus  Ail.     Anglesea. 
^Aster  nova  belgii  L.  var.  lUoreus  A.  Gray.     Avalon. 
^ Aster  patens  L.     Ocean  Beach. 
^ Aster  surculosus  Michx.     Ocean  Beach. 

^Dccllingeria  umbellata  (Mill. )  Nees.  (Aster  umbellatus  Mill. ). 
Ocean  Beach. 

Eupatorium  perfoliatum  L.     South  Sea  Side  Park. 

Euthamia  caroliniana  (L.  )  Greene  {Solidago  tenuifolius  Pursh. ). 
Sea  Side  Park. 

Helenium  autumnale  L.     Sea  Side  Park. 

Helianthus  sp.     Sea  Side  Park. 
-^Hieracium  scabrum  Michx.     Anglesea. 

Lactuca  scariola  L.     South  Sea  Side  Park. 
^^Badbeckia  hirta  L.     Anglesea. 

Solidago  puberula  Nutt.     South  Sea  Side  Park. 
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BY   WITHEB  arONE. 

The  present  paper  is  based  upoa  a  collection  of  bird  Bkius  col- 
lected on  the  Island  of  Sumatra  by  Mr.  Alfred  C.  Harrison,  Jr., 
and  Dr.  H.  M.  Hiller,  and  presented  by  them  to  the  Academy  of 
\atural  Scieocee  of  Philadelphia.  The  collection,  repreeenting  138 
spedae,  i»  the  moat  extensive  over  brought  to  America  from  this 
island  and  adds  materially  to  our  knowledge  of  the  distribulion  and 
relationship  of  a  aomber  of  species. 

Collecting  was  carried  on  at  three  different  points:  (1)  At  Batu 
Sangkar,  Tanah  Datar,  in  the  highlands  east  of  I'adang,  at  from 
1,500  to  3,000  feet  elevation,  during  August  and  September, 
1901 ;  (2)  at  Ooenong  Soegi,  in  the  Lampong  district  of  south- 
eastera  Sumatra,  at  an  elevation  of  less  than  500  feet,  during  Octo- 
ber and  November,  1901,  and  (3)  in  the  vicinity  of  I'adang.  No 
further  data  accompanies  the  specimens,  but  the  collectors  infonn 
me  that  the  apparent  presence  of  a  species  exclusively  at  one 
locality,  as  shown  by  the  specimens,  does  not  necessarily  indicate 
its  absence  from  another,  as  species  well  represented  in  the  Padaug 
collection  were  in  aome  instances  passed  by  in  I^mpong.  In  conse- 
(jiienfe  of  this  the  fact  thnt  of  04  njiecip.-i  iilit.iint'il  in  I-iiiiijMHig  ii 
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LampoDg,  in  the  southeastern  comer,  show  that  the  majorily^of  the 
species  occur  at  both  points.  In  fact,  the  high  mountains  of  the 
south-central  pan  of  Sumatra  seem  to  be  the  only  region  where  a 
conspicuously  different  avifauna  exists.  The  materials  are,  how- 
ever, far  too  limited  to  warrant  any  positive  statements  on  the 
matter. 

In  the  following  list  the  material  in  collection  of  the  Academy 
has  been  used  for  comparison,  and  also  several  skins  loaned  by 
the  U.  8.  National  Museum,  through  Dr.  C.  W.  Richmond,  for 
which  the  author  expresses  his  thanks.  All  references  given  below 
have  been  verified  except  a  few  which  are  marked  with  an  asterisk. 

Afaroomif  lontolatft  (8.  MQII.). 

Ana$  scutulata  S.  Muller,  Verb.  Land  en  Yolkenk.,  p.  150,  1830-44. 
Java. 

Two  specimens  from  Lampong  have  the  head,  rump  and  breast 
white,  and  white  feathers  in  the  wing.  The  breast  has  also  a 
strong  rusty  suffusion  and  some  black  feathers  scattered  here  and 
there. 

Bnbnloni  ooromandni  (Bodd.). 

Oancroma  corotnanda  Boddaert,  Tabl.  PI.  Enl.,  p.  54,  1788. 

Three  specimens  from  the  highlands  of  Padang. 

Ajnaiiromif  phonionra  (Foratcr). 

RaUu$  phcBnicurus  Forster,  Zool.  Ind.,  p.  10,  PI.  IX,  1781.    Ceylon. 

One  example  from  the  Padang  highlands. 

Aotitii  hypolenoa  (Linn.). 

Tringa  hypoleucoB,  Linnseus,  Syst.  Nat.,  X,  p.  140,  1758. 

Four  specimens  from  Lampong. 

Charadrini  dominioni  falvus  (Gm.). 

Charadrius  fulvus  Graelin,  Syst.  Nat.,  I,  p.  687,  1788.    Tahiti. 

Four  specimens  from  the  highlands  of  Padang. 

Caloperdix  oonlea  fnmatrana  (Grant). 

Galoperdix  aumatrana  Grant.  Bull.  Brit.  Orn.  Club,  No.  11  (Nov.  1, 
1892),  Ibis,  1893,  p.  118.     Sumatra  and  Java. 

Two  adults  and  two  downy  young  from  the  highlands  of  Plpulang. 

Argaiianni  argni  (Linn.). 

Pha$ianu$  argua  Linnaeus,  Syst.  Nat.  (XII>,  I,  p.  87d.  1766.    Tar- 
tary. 

One  male  from  Lampong. 
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Gallni  ^alln*  (Linn). 

Phaiianu*  gallui  LinnRus,  Syst.  Nat.  (X),  p.  158, 1758.    India  Ori- 
entale. 

One  from  Lompong  and  another  from  the  Padang  Idghlands. 
Cupoplugt  anek  (Una.). 

Columba  mnta  Linnteus,  Sjst.  Nat.  (XII).  I,  p.  283, 1766.    Molnccu. 

Oue  spedmen,  Lampong. 
TreiMi  aipaleiul*  (Hodga.). 


Two  examples  from  the  Padang  highlanda. 
Oinotrtron  Tenuni  (Linn.). 

Columba  cE7-7ian«  LinnsuB,  Mantissa,  p.  626,  1771.     Philippines. 
One  from  Padang  and  four  from  the  highlands  to  the  east. 
Treron  griieieapilia  Schleg.,   Hi.   T.  D.,  I,  p.  TO  (1863),  from 
Sumatra,  is  separated  mainly  on  account  of   the  grayness  of   the 
head,  but  this  seems  to  be  a  phase  of  plumage  probably  due  to  age. 
OtmotnTon  olaz  (Temm.). 

Colwnba  olax  Temniinck,  PI.  Col.,  241,  1828.    Dumatn. 
Five  specimens  from  Lampong. 
Oinotrwon  fnlvloolU*  (Wagi.). 

i  8,    1937. 


One  male  from  Lampong. 
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Elanni  hypoleaoai  Gould. 

ElanuB  hypoleueus  Gould,  P.  Z.  8  ,  1859,  p.  137,     Celebes. 

Two  specimens  from  the  highlands  of  Padang  are  probably  refer- 
able to  this  species.  The  original  description  gives  the  under-wing 
coverts  as  pure  white,  but  in  these  examples  the  ends  of  the  longest 
of  these  feathers  near  the  edge  of  the  wing  are  clouded  with  slaty 
black.     The  wing  measurements  are : 

Ketapa  ketnpa  (Horsf.). 

Strix  ketupa  Horsfield,  Trans.  Linn.  Soc,  XIII,  p.  141,  1831.   Java. 

One  example  from  I'adang  and  two  from  Lampong. 

Hahaa  orientalifl  lumatrana  (Raffl.)* 

Strix  sumatrana  Raffles,   Trans.   Linn.   Soc,   XIII,   p.   279,   1833. 
Sumaira. 

Two  specimens  from  the  highlands  of  Padang. 

Raffles  described  a  young  bird,  but  both  Schl^el  and  Hartert 
consider  the  Sumatra  form  distinct  from  H,  arientalis  Horsf.  of 
Java,  and  this  name  must  therefore  be  adopted. 

Ffittinai  inoertm  (Shaw). 

Psittaeus  incertus  Shaw,   Nat.  Misc.,  PI.  769,  1790.      Cage  speci- 
men, supposed  to  have  come  from  India. 

Four  examples  from  Lampong. 

Lorioulni  galgului  (LIdd.). 

Psittaeus  galgulus  Linnseus,   Syst.  Nat.,  I  (XII  ed.),  p.  150,  1766. 
India. 

Two  from  Padang  and  one  each  from  the  highlands  and  from 
lampong. 

Palaomif  longioanda  (Bodd.). 

Psittaeus  longicaudus  Boddaert,  Tabl.  PI.  Enl.,  p.  53,  1788.     Ma- 
lacca. 

Four  specimens  from  Lam[)ong. 

Earyitomni  oalonyz  "  Hodgs./'  Sharpe. 

Coracius  calonyx  "Ilodgs.,"  Sharpe,  I^.  Z.  S.,  1890,  p.  551.     Hima- 
layan Terai. 

Three  specimens  from  Padang  and  one  from  Lampong  district 
These  birds  .•«eem  in  some  respects  intermediate  between  the  figures 
given  on  PI.  II,  Vol.  XVII  of  the  Catalogue  of  Birds,  representing 
E.  orientalis  and  E.  calonyx,  but  are  closer  to  the  latter.  None 
of  Ihom  have  the  terminal  part  of  the  tail  plain  black  as  shown  in 
tho  tiL^uro  of  orientalisy  but,  on   the  contrary,  the  outer  webs  are 


674  PEOCEEDING8   OF   THE   ACADEMY   OF  [Oct., 

strongly  shaded  with  piirpli>>h-blue  almost  (o  their  tips.  At  the 
base  is  an  area  of  greenish-blue  of  greater  or  lesH  extent,  some- 
times HufFusiag  the  inner  web  nearly  to  the  tip,  and  in  oth«r  exam- 
ples almost  entirely  concealed  at  the  extreme  base  of  the  feather. 
Compared  with  other  material  before  me,  these  specimens  agree  well 
with  one  from  Siam,  but  differ  markedly  from  a  Philippine  speci- 
men in  the  much  smaller  bill  and  in  color  pattern,  the  latter 
matching  Sharpe's  figure  of  orienUxlig  exactly.  Sharpe  credits 
both  forms  to  Borneo,  ealonyx  being  a  winter  visitor,  and  it  is  pos- 
sible this  is  also  the  case  in  Sumatra. 
P«UiKop*l*  o&paaili  (Unn.). 

Aicedo  capentii  Linnseus,  Syst.  Nat,  (XII).  1766.  p.  180.     "Cape  <•( 
Good  Hope  "  prob.=Jara. 

Four  specimens  from  I^mpong. 

The  unfortunate  complication  of  names  which  exists  in  this  group 
has  pven  riae  to  a  great  diversity  of  treatment  by  different  authors. 
The  facte  in  case  are  briefly  as  follows:  Linnseus  (175«)  gave  the 
name  eapensit  to  a  kingfisher  described  by  Brissou  from  the  Cape 
of  Good  Hope,  but  which  we  now  know  must  have  come  from  the 
Malay  region. 

Boddaert  (1783)  proposed  the  name  javana  for  the  bird  figured 
by  Daubenton  (^Pl.  Enl.,  757)  as  from  Java,  but  which  we  now 
know  is  the  Boruean  species. 

Gmelin  (1788)  based  a  name  kueoeepkala  on  the  same  plate. 

Pearson  (1841)  described  a  species  gurial  from  Bengal. 

In  the  light  of  our  present  knowledge  it  is  poet^ibie  to  fix  llic 

m- jiivanii  ii]>on  the  bird  fn.mi    Bnnien   (of.   Hurl 
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based  upon  Brisson,  which  seems  to  fix  capensis  more  firmly  Ihan 
ever  upon  the  Javan  bird.  Sharpe  did  not  adopt  the  name  capen- 
sis solely  because  of  the  incongruity,  and  so  proposed  the  name 
fraseri  for  it  (1870).  The  adoplion  of  capensis  is,  I  think, 
inevitable.  Hartert  {Nov.  ZooL,  IX,  p.  202)  claims  that  all  the 
blue  and  green -backed  species  of  Pelargopsis  should  be  treated  a?? 
subspecies  of  one  widely  spread  group,  which  plan  seems  to  sim- 
plify the  matter  mattfially,  though  the  name  Pelargopsis  capeims 
javana  for  a  Borncan  bird  will  not  meet  with  much  favor  from 
those  who  still  believe  in  the  propriety  of  ignoring  names  which 
are  geographically  misleading. 

Aloedo  meninting  Uonif. 

Alcedo  meninting  Horsfield,  Trans.  Linn.  Soc,  XIII,  p.  172,  1821. 
Java. 

Two  males  from  Lampong  and  a  female  from  the  Padang  high- 
lands. 

Aloedo  enryzonia  Tcmm. 

Alcedo  euryzonia  Temminck,  Planch.  Col.,  text  to  livr.  86,  1830. 

One  male  from  Padang. 

Ceyz  mfidoria  Strickl. 

Ceyx  rufidoTsa  Strickland,  P.  Z.  S.,  1846,  p.  99.     Malacca. 

One  example  from  Lampong. 

Sharpe  renames  this  bird  euerythra  {Cat.  Birds,  XVII, 
p.  179)  on  the  groimd  that  Strickland's  sj^ecimen  is  intermediate 
between  this  and  Iridadyla. 

Caroineates  pnlohellas  (Hontf.). 

Dacelo  pulchella  Horsfield,  Trans.  Linn.  Soc,  XIII,    p.   175,   1821. 
Java. 

' "  Five  males  and  three  females,  representing  all  the  localities. 

Haloyon  oonoreta  (Temm.). 

Dacelo  concreta  Temminck,  PI.  Col.,  IV,  PI.  346,  1825. 

Male  and  female  from  the  highlands  of  Padang. 

Haloyon  ohloris  (Bodd.). 

Akedo  chloris  Boddacrt,  Tabl.  PI.  Enl.,  p.  49,  1783. 

Five  specimens  from  the  Padang  highlands.  One  of  the^ 
(No.  38,928,  Acad.  Nat.  Sci.  Phila.)  has  the  black  on  the  car 
coverts  and  collar  replace<l  almost  entirely  by  green,  while  the 
wings  are  brigliter  blue.      This  would  seem  to  be  the  subspecies 
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amwlrongi  Sharpe  (Cat.  Birda  Brit.  Mu».,  XVII,  p.  277),  but  it 
is  ualikel;  that  two  forms  would  occur  together  uoless  one  was  a 
inignuit,  and  it  is  possible  that  the  peculiarities  shown  by  this 
specimea  may  have  somelliiag  to  do  with  seasou  or  age. 
BnMTM  rhinoMTOi  Unn. 

Bueerot  rhinoceros  LIudkus,  3yst.  Nal.  (X),  I,  p.  104,  1758.     India. 
One  male  from  the  highlands  of  Padang.    ^ 

AnthruoMioi  m)bt<zqi  (Temm.). 

Buetroi  convexut  Temmiock,  PI.  Col.  PI.  630,  1832. 
Five  specimens  from  Lampoug  and  one  from  the  Padang  higb- 

.^  One  of  the  males  has  the  casque  laterally  swollen  anteriorly  to  a 
width  of  nearly  two  inches,  so  that  it  overhangs  the  bill  on  either 


AatliTSOOMTM  nulajanoi  (Kaffl.]- 
BueeroM   malaj/anus  Raffl.. 
Malacca. 


TninB.  Lian.  Soc,   XIII,   p.   Bfl2,    1822. 


One  male  from  Lampong. 
BhftidoMrM  nndalatai  (Bbaw). 

Bucoroi  andulatui  Shaw,  Qeo.  Zoo).,  VIII.  p.  26,  1811.    Batavia. 

One  specimea  from  Lampong  which  has  the  base  of  the  bill  only 
slightly  wrinkled,  but  wiib  the  black  throat  bar  present;  wing 
measures  19  inches. 
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and  shows  the  new  bright-colored  feathers  coming  in  on  the  throat. 
The  black  bands  on  the  end  of  the  tail  are  not  well  defined  and 
the  belly  is  buff. 

My  friend,  Dr.  C.  W.  Richmond,  has  pointed  out  to  me  that  the 
name  Nydiornis  usually  ap[)lied  to  this  genus  is  antedated  by 
Nydornis  Nitz?ch  {Pteryhgraphlx  Avium  Halle,  1833,  p.  21  = 
Nydihius  Vieill.  J,  consequently  we  must  adopt  Geoffroy's  name  as 
above. 

Caprimnlgas  affinii  Horsf. 

Caprimulgus  afflais  Ilorsfleld,  Trans.  Linn.  See.  XIII,  p.  14'3,  1821. 
Java. 

One  specimen  from  Padang. 

Maoropteryx  oomata  (Temm.). 

Oypselus  eomatus  Tcmminck,  PI.  Col.,  PI.  268,  1824.     Samatra. 

Four  specimens  from  Lampong. 

Maoropteryx  longipexmiB  (Rafin.). 

Hirundo  longipennis  Raflnesque,   Bull.   See.  Philom.,  Ill,  p.  153, 
1804.* 

Three  examples  from  Padang. 

Pjrrotrogx)!!  dnvanooli  (Temm.). 

Trogon  duvaueeli  Temminck,  PI.  Col.,  291,  1824. 

Three  specimens  from  Lampong. 

Fjrrotrogon  diardi  negleotns  Forbes  and  Robinson. 

Trogon   diardii  negleetus  Forbes  and  Robinson,   Bull.     Liverpool 
Museum.  II,  p.  34  (1899). 

One  example  from  Lampong.  Though  I  have  been  unable  to 
consult  the  above  reference  I  follow  Hartert  in  adopting  this  name 
for  the  Sumatran  bird. 

Sumionlas  Ingnbrii  (Uorsf.). 

Cueulus  lugubris  llorsfleld,  Trans.  Linn.  Soc,  XIII,   p.  179,  18il. 
Java. 

Two  specimens  from  Lampong,  which  have  the  tail  nearly  square. 

Hieroooooyx  fagaz  ( Horsf. ). 

Cueulus  fugax  Horstield,  Trans.  Linn.  Soc,  XIII,  p.  178,  ISJl.    Java. 

One  specimen  from  the  highlands  of  Padang. 

Cnonlas  intermedias  Vahl. 

Cueulus  inter medius  Vahl,   Skriv.   af  Natur.   Selsk.,   IV,  68,  1797. 
Tranquebaria. 

Three  specimens  from  Lampong. 

The  synonymy  of  thi.^  specie3  as  given  in  the  British  Museum 
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.    Catalogue  of  Birds,  Vol.  XIX,  ia  very  extensive,  aud  it  ia  prob- 
able that  several  forms  are  confused,  but  I  liave  uot  the  material 
at  haad  to  warraat  the  consideratioti  of  this  poinl. 
ChalMMosyx  uathorhjiiobnf  (Honr,). 

Caeulttt  xanthorhynehm  Hor«lleld,  Trans.  Lino.  Boc,  XIII.  |i.  179. 
ltj:il.     Java. 

One  adult  male  from  Lampong. 
CuramBDtlf  mamlliiQi  (9cop.). 

,  Del.  Flor.  et  Fiiun.  Insubr.,  H,  ji.  8». 

One  immature  tipecimen  from  Padang  and  another  from  Lam- 
pong,  the  latter  being  much  more  rufous  above.     It  is  probable 
that  several  forms  are  merged  under  this  species   in   the  Britith 
Mtueum  Catalogue  which  should  be  entitled  to  recognition. 
Ctntropu  jaTuUani  (Dum.i. 

C'enlritputjavanieut  Dauioat,  Dkl.  ScL  Nat.,  XI,  [i.  144. 1818.* 
One  example  from  the  highlands  of  Padang. 
Oantropnt  (iaanila  (Stepb.). 

Pt/lophUu*  tinemi*  Stephens,  Oen.  Zool.,  IX,  p.  SI,  1813.     China. 
Three  specimens  from  Lampong  and  one  from  the  highlands  of 
Padang. 
ZknolMtomu  jkTULioni  {Honr.). 

Phanieophaui  Javanicut  HorsBeld,  Trans.  Linn.  Soc,  XIII,  ]).  178. 
182i.     Java. 

One  example  from  Lampong. 
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Calorhamphni  hayi  (J.  E.  Gray). 

Bucco  hayi  J.  E.  Gray,  Zool.  Misc.,  p.  88,  1832.    Molucca. 
Four  examples  from  Padang  and  one  from  Lampong. 

Chotorhea  ohryiopo^n  (Temm.). 

Bucco  chrysopogon  Tcmm.,  PI.  Col.,  Ill,  1834,  p.  385. 

Ten  specimens  from  the  highlands  of  Padang. 

Cyanopi  oorti  (8.  MUUer). 

Bucco  oorti  S.  Miill.,  TijdscUr.,  Nat.  Gesch.,  II.  p.  341,  PI.  8,  flg.  4, 
1835.    Sumatra. 

Male  and  female  from  the  highlands  of  Padang. 

Cyanopi  myitaoophaiiei  (Temm.). 

Bucco  mystacop/ianM  Temm.,  PI.  Col.,  Ill,  p.  315,  1834. 

One  young  individual  from  Lampong. 

ICetobnooo  dnvanoeli  (Less.). 

Bucco  duvauceli  Less.,  Traits,  p.  164,  1831.    Sumatra. 

Two  from  the  highlands  of  Padang  and  one  from  Lampong.  . 

Xantholsema  hsBmaoephala  (MtilL). 

Bucco  hcBmacephalus  P.  L.   S.,  Muller,   Syst  Nat.  Anhang,  p.   88, 
1776.    Philippines. 

One  specimen  from  Padang  and  two  from  the  highlands  of  the 
same  province. 

Oeoinni  punioeus  observandni  Hart. 

Oectnus  puniceut  observaiiduB  Ilartert,  Nov.  Zool.,  Ill,  p.  543,  1896. 

Sumatni. 

One  specimen  from  Lampong. 

Chryiophlegma  mentale  humii  (Hargftt). 

ChryBophlegma  humii  Hargitt,  Ibis,  1889,  p.  331.     Malacca. 
Three  males  from  the  highlands  of    Padang  and  three  females 
fn)m  Lampong. 

Chrysophlegma  miniatnm  malaooenae  (Lath.). 

I'icua  malaccensis  Latham,  Ind.  Orn.,  I,  p.  341,  1790.     Malacca. 
One  example  from  the  highlands  of  Padang. 

Tungipious  molnooensii  (Gm.). 

IHcus  tnoluccenais  Gmelin,  Syst.  Nat.,  I,  p  489,  1788.     Moluccas. 

Three   six?oiinens    from    Lampong    and   one   from    the   Padang 
highlands. 
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Xsiglyptoi  gTMnmitbonx  (Hatil.}. 

Phmopieui  srammilhorax  Mahlherb,  PicidtE,  II,  p.  13,  PI.  XLVIII. 
flgB.  4  and  6,  18ti2.    Malay  PeDiDsnla  ttttd  Sunda  Islaada. 
Two  ezaaiplee  from  Ijampong. 

HfliglrptM  tnkkl  (Lea.). 

Pievi  tiikki  Lesson,  Rev.  Zool.,  1839,  p.  167.    Sumatra, 
Two  spedmens  from  Lampoug. 
Miiiroptaniiu  brsohTiuTU  ivieiii.). 

iieut  brachiptrvt  VJeillot,  Not.  Diet.  d'Hist.  Nat.,  XXVI,  p.  103, 
1818.    Java. 
One  example  from  the  hij^hlands  of  Padang.     In  the  Catalogue 
of  Birds  Mr.  Salvador!  makes  this  a  eubspecies  of   M.  phaoetpt 
B\jlh,  published  in  1846 1 
Tlgk  jamiMMli  dJnug). 

Pieu»  jaeanenMii  LJang,  Hem.  Ac.  Roy.  Btockh.,  179T,  p.  184.    Java. 
Four  specimens  from  the  highlaods  of  Padang. 
ZylolepM  TsUdu  (Temm.). 
■   Pieu*  validvi  Temm..  PI.  Col.,  IV,  878  cJ*.  402  ?,  1835. 
Two  joung  birds  from  Lampong, 
Thiiponaz  JaTananiii  (Hortt.). 


Three  from  I^mpong. 
CalyptMUMU  Tiridia  tuffl. 

Oalyptomana  viridit  Rafflee 

Sumatra. 


Trana.  Linn.  Soc,  XIII.  p.  395,  1832. 


Fonr  specimens  from  Lampong. 
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Eneiehla  bosohi  (Mail,  and  Scbl.). 

Pitta  boschii  Muller  and  Schlegel,  Verb.  Zool.,  Pitta,  p.  16,  t.  1, 
1839-1844.     Sumatra. 

Three  males  and  a  female  from  Lampong. 

Sharpe's  description  of  this  bird  in  Vol.  XIV  of  the  Catalogue 
of  Birds,  p.  447,  fails  to  mention  the  bars  of  black  on  the  breast. 
As  a  matter  of  fact,  each  feather  is  banded  with  black,  orange 
and  purple,  always  in  this  order,  there  being  several  bands  of 
each,  though  the  orange  bands  are  obsolete  toward  the  base  of  some 
feathers. 

Himndo  mstioa  gattnralis  (Scop.). 

Hirundo  gvituralis  Scopoli,  Del  Flor  et  Faun  Insubr.,  II,  p.  96, 1786. 

Three  specimens  from  Lampong. 

Himndo  javanioa  Spamn. 

Hirundo  javaniea  Sparrman,  Mus.  Carls.,  II,  PI.  100,  1789.     Java. 

One  from  the  Padang  highlands  and  one  from  Lampong. 

Terpsiphone  afflnii  ("  Hay,"  Blyth). 

Tehitrea  afflnis  "Hay."  Blyth.  Jour.  As.  See.  Bengal,  XV,  p.  292. 
Malay  Peninsula. 

Two  adults  from  Lampong. 

Terpsiphone  inoei  (Ooald). 

Museipeta  ineei  Gould,  Birds  of  Asia,  Pt.  4.     Nov.,  1852, 

A  pair  of  adults  from  Lampong.  I  am  not  at  all  satisfied  that 
the  relationship  of  the  birds  of  this  genus  is  properly  understood. 
The  seasonal  plumages  and  those  due  to  age  seem  so  complicated 
that  it  is  quite  possible  that  more  of  the  current  species  will  have 
to  be  relegated  to  synonymy. 

Biphia  eantatrix  (Temm.>. 

Muscicapa  eantatrix  Temminck,  PI.  Col.,  Ill,  PI.  226  (  ?  ). 
Muaeicapa  elegans  Temminck,  rl.  Col.,  Ill,  PI.  596  (J^). 

Three  specimens  from  Lampong. 

As  the  plate  of  the  female  was  obviously  issued  long  before  that 
of  the  male,  although  now  bound  in  the  same  volume,  I  see  no 
course  but  to  adopt  the  name  based  upon  the^former. 

Artamides  snmatrensis  (S.  Mfill.). 

Ceblepyris  iumatreTms  S.  Muller,  Verb.  Nat.  Gescbied.  Land  und 
Vol  ken,  p.  190. ♦ 

Two  females  and  one  male  from  Lampong  and  a  female  from 
Padang. 
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Xin,  p.  309.  1822. 


Oda  male  from  the  highlands  of  Padang. 
LaUge  domisiw  (UdU.). 

TuTdu*  donuDMUi  P.  L.  S.  Huller,  Syat.  Nat.  Aohaog.,  p.  US.  1776. 

"8t.  Domingo." 
=  Turdut  Ural  Boddaert,  Tabl.  PI.  Bnl..  p.  17,  1788- 
Two  specimens,  one  from  Lampong  and  ODe  from  Padaug. 
Lalaga  onliuinata  (E!>t). 

Otblepgri*  evtminatvt  A.  Hay,  Madr.  Jour.,  XIII,  p.  197.     Malacca. 
A  female  from  Padang. 

ChloropiU  aoitnop*  VIson. 

CbloTopni  wo*teropt  Vigors,  App,  Hem.  Life  of  Raffles,  p.  674. 
Bamatra. 

Four  Bpecimens,  Ihree  from  Lampong  and  one  from  the  highland 

of  Padaug,  all  males. 

CUaropiU  media  (Bp.). 

PAyllornu  media  "Hull."  Bp.,  Conap.,  I,  p.  396.    IKiO.    Sumatra- 
Two  males  and  a  female  from  Psdang  highlaudi^. 


CUoropiii  iataroMpbala  (Lns,). 

PhyUomit  ieteroeep/ialut  Lesson,  Rev.  Zool.,  1840,  i 
Borneo  and  India. 
Two  males  and  a  female  from  Lampong. 

CUoiopiii  oyanopogDB  crvmm.). 

Phynoinif  nyanopogon  Telum.,  PI.  Col.,  512,  lig.  1. 


164.     Sumatra, 
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Euptilotos  eutilotai  (Jard.  and  Selby). 

Brachypus  euiilotus  Jard.  and  Selby,  111.  Ornith.,  IV  (n.  s.),  PI. 
III.    Singapore. 

One  specimen  from  Lampong. 

Miorotarsui  melanoleuoui  Eyt. 

Microtnrsus  melanoleueus  Eyton,   P.   Z.   S.,    1839,    p.   10*^.     Malay 
region. 

One  example  from  Lampong. 

Micro tarsuf  melanooeplialiu  (Gm.). 

Lanius  melanoeephalus  Gmelin.,  Syst.  Nat.,  I,  p.  309,  1788.     Sand- 
wich Islands. 

Two  specimens  from  Lampong  and  five  from  the  Padang  high- 
lands. 

Criniger  pheooephaluf  (Hartl.). 

1x08  (TViehixos  Less.)  phcBoeephalus  Hartlaub,   Rev.   Zool.,   1844, 
p.  401.    Malacca. 

Six  specimens  from  Lampong. 

Trioholestes  orinigar  (Blyth). 

Brachypodius  (?)  criniger  Blyth,  Jour.   As.  Soc.  Bengal,  XIV,   p. 
577.     Malacca. 

(3ne  from  Padang. 

Traohyoomns  oohrooephalus  (Gm.). 

Tardus  ochrocephalus  Gmelin,  Syst.  Nat.,  I,  p.  821.     Ceylon   and 
Java. 

Four  from  the  Padang  highlands  and  two  from  Lampong. 

Fyononotus  simplex  Le&x. 

Picnonotus  simplex  Lesson,  Rev.  Zool.,  1889,  p.  107.    Sumatra. 
F'our  from  Ijampong  and  one  each  trom  Padang  and  the  adja- 
cent highlands.     Three  of  these  specimens  are  smaUer  and  some- 
what lighter  than  the  other?,  but  not  appreciably  different  in  other 
ivs{)eeltf.     They  are  possibly  distinct. 

Fyononotus  analis  (Horsf.). 

TtirduH  analis  Horstield,  Trans.  Linn.  Soc,  XIII,  p.  147, 1821.   Java. 

Two  from  Lamf)ong,  five  from  (he  Padang  highlands,  and  one 
from  the  cou.st. 

Pycnonotus  plamosus  Blytb. 

I*i/cnono(u8  plumoHUs   Hlytli,  Jour.  As.  Sue.  Bengal,  XIV,   p.  ."iO?. 
Malacca. 

Two  from  LainjM)!iir. 
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Bnbignla  diipar  (Iloref.). 

Tvrdut   ditpar   Ilorsflcltl,   Trsos.   Linn.   Soc,    XIII,    p.   150,    1821. 

Two  from  Lampong  and  two  from  the  Padaog  highlandc. 
Copiyoliu  lanlarii  mtKian*  (Raffl.). 

Lanivt    mutievt    nafllcs,   Trans.   Linn.   Soc.   XIII,   p    307,    1833. 
SuDUtreT 

Two  from  the  Padaog  highlands  and  one  from  Lanipoog. 

RafB&i  states  that  this  is  the  "  Tardus  mindanensis  of  Omeliii 
and  the  Oractila  taularU  of  Linuceus,  now  with  more  propriety 
[ilaceH  in  the  geaus  Lonius.  It  is  one  of  the  few  singing  birds  of 
India."  Whether  this  name  is  not  a  pure  synonym  of  eaulara  is 
an  open  question;  though  RafHes  probably  had  the  Sumatran  bird 
in  mind  he  does  not  say  so,  nor  is  his  diagnosis  sufficient  to  iden- 
tify it. 

Our  specimens  show  considerable  variation,  one  having  only  four 
black  feathers  in  the  tail,  and  the  nest  pair  while  for  a  space  of 
one  inch.  This  bird  exactly  matches  a  Siam  example  in  the 
Academy  collection.  From  the  material  at  hand  this  race  does 
not  seem  very  well  defined. 
CittoaiaoU  maammi  iiMTii  (Bclater>. 

Oopiyehut  ntaeii  Bclater,  P.  Z,  B..  1881 ,  p.  185.     Bornt-o. 

Five  specimens  from  Lampong. 

Sharpe  (  Cat.  Birds,  VII,  p.  88)  states  that  the  name  C.  maci-urus 
should  not  be  u^ed,  as  it  is  not  identifiable  ;  the  white  outer  1^1 
feathers  of  Latham's  plate  would  indicate  the  Boruean  bird,  while 
the  type  locality,  "  Pulo  Condore,"  would  almost  certaiuly  yield 
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Oarmlax  bicolor  Hartl. 

Garrulax  bicolor  "  S.    Mull."    Ilartlaub,  Rev.  Zool.,  184i,  p.  402. 
Sumatra. 

One  from  the  Padang  highlands. 

Bhinoeiohla  mitraU  (MUU  ). 

TimaliamitrataS.  Muller,  Tijdschr,  Nat.  Gesch.,  1835,  p.  345,  PI.  5. 
lig.  3.    Java. 

Six  specimens  from  the  Padang  highlands. 

Mixornif  gnlarifl  (Raffl). 

MotacUla  gularii  Raffles,  Traus.  Linu.    Soc,    XllI,   p.   312.    1822. 
Sumatra. 

Seven  specimens  from  Lampoug. 

Mixomis  erythroptera  (Blyth). 

Tirnalia  erythroptera  Blyth,  Jour.  As.  Soc.  Bengal,  XI,  p.  794,  1842. 
Malay  region. 

One  specimen  from  Lampong. 

MaoroniM  ptiloiui  Jaid.  and  Selby. 

JIacronus  ptiloaus  Jardine  and  Selby,  III.  Ornith.,  PI.  150,  1885. 
Java  and  Sumatra. 

Three  specimens  from  Lampong. 

Triohaitoma  buttikofiDri  Vordenn. 

Trichostoma    BuHikoferi  Vorderman,   Nat.  Tijdschr.   Ned.    Indie, 
1892,  p.  230.     Lampong,  Sumatra  (Ref.  from  Buttikofer). 

One  specimen  from  the  Lampong  district  which  agrees  exactly 
wilh  the  description  of  Vorderman' s  hitherto  unique  bird.  The 
present  specimen  (No.  39,204,  Coll.  Acad.  Nat.  Sci.  Phila.) 
measures:  wing  70  mm.,  tail  54,  tarsus  27,  culmen  15.  The 
**  narrow  black  edgings'*  to  the  feathers  of  the  crown,  while 
clearly  apparent,  are  really  an  optical  effect  produced  by  the 
loose-vaned  feathers  lying  over  one  another. 

In  Mr.  Biittikofer's  excellent  paper  in  Notes  from  the  Ley  den 
Museum^  XVII,  p.  65,  1895,  I  am  unable  to  appreciate  the  impor- 
tance of  the  character  upon  which  he  bases  his  primary  division  of 
the  genus  Trichustoma  (p.  87),  i.e.,  the  presence  or  absence  of 
' '  concealed  white  longitudinal  shaft  streaks  on  the  feathers  of  the 
back  and  rump." 

The  specimen  above  mentioned  has  the  basal  portion  of  the 
shafts  of  these  feathers  while,  yet  it  is  placed  in  the  section  with 
no  white  concealed  streaks;  while  the  type  of  T,  celehense  Strick- 
land, which  is  now  before  me  (No.  17,-^70,  Coll.  Acad.  Nat.  Sci. 
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Philft,),  aeems  to  abow  leea  ot  these  while  shafts  than  iloes  T- 
biittikoferi,  yet  it  falls  in  the  other  division. 

Malacopieroit  erylhroU  of  Sbsrpe  I  had  already  decided  to  he 
eoageneric  with  T.  buUikoJeri  before  coDsultiug  Mr,  Biittikofer's 
paper,  and  I  find  he  has  reached  the  same  coaclusiou,  regardiDg  it 
as  a  synonym  of  Triekasloma  pyrrhogenys  Temro.,  which  it  evi- 
dently ia.  There  may  be  some  question,  however,  as  to  the  geo- 
graphic distribution  of  the  species,  as  our  two  specimens  are  labeled 
Sumatra. 

On  p.  84  of  Mr.  Biittikofer's  paper  he  refers  Brachypteryx 
polyogenya  Sirickl,  with  a  query  to  Jnuropns  malaecemns  (Hartl.  }. 
With  Strickland's  type  before  me  I  have  no  hesitation  in  coufirm- 
ing  this  identification.  Another  of  Strickland's  types,  also  in  the 
Academy'scollection,  brings  to  light  a  curious  error  which  has  been 
perpetuated  in  all  the  works  on  the  Timalia,  aud  which  iuvolves  a 
change  in  the  name  of  the  well-known  hhinomyias  pedoralis. 
Among  the  many  type  specimens  secured  for  the  Academy  by  Dr. 
Thomas  B.  Wilson  is  the  original  of  Napotkeva  umbrutilig 
•'  Temm."  Strickland  (^Cont.  Om.,  1849,  p.  128,  PI.  31).  This 
name  being  quoted  by  Sharpe,  Oales  and  Biittikofer  as  a  synonym 
of  Trichastoma  roitratum  BIyth,  I  made  an  examination  of  the 
Strickland  specimen,  regarding  it  as  typical  of  the  genus  Tricha- 
stoma, but  soon  became  convinced  that  it  had  nothing  whatever  to 
do  with  the  latter,  and  subsequently,  with  the  aid  of  Dr.  C.  W. 
Kchmond,  if  was  identified  as  Rhinomyias  pedoralis  Salvad, ! 

Strickland's  name  having  many  years'  priority  m)ist  bt:  adopted, 
and  ibe  species  will  then  stand  as  Rhinomyias  umbratilin  (Sirickl. ). 


1902.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  687 

cast,  which  color  is  entirely  lacking  from  the  tyix?  specimen  of 
B.  umbratilis.  Nearly  uniform  olive-brown  above  (intermediate 
between  mummy-brown  and  olive  of  Ridgway's  Nomenclature  of 
Colors),  edges  of  wings  and  tail  more  tawny;  sides  of  the  face  and 
neck  like  the  back,  lores  whitish  and  feathers  behind  the  eye  dis- 
tinctly grayish.  Below  pure  white,  sides  of  body  under  the  wings 
pale  olive,  and  a  pronounced  pectoral  band  of  olive-brown  darkest 
at  the  sides.  '*  Bill  black.  Iris  brown.  Feet  purplish-fleshy'* 
(Abbott). 

Length  (in  flesh)  6f  inches  =162  mm. ;  wing,  74  mm.  ;  tar- 
sus, 18  mm. 

Another  specimen,  obtained  by  Dr.  Abbott  on  Linga  Island, 
July  14,  1899,  is  essentially  similar,  and  from  both  of  them  the 
type  of  R.  umbratilis  differs  in  iis  distinctly  tawny-brawn  coloration. 

Prinia  olivaoea  (Raffl.). 

3fo  acilla  oUvacea  Raffles,  TraDS.  Linn.  Soc,  XIII,  p.  313,  1822. 

Two  specimens  from  Lampong. 

In  his  description  of  this  bird  in  the  Caialogue  of  Birds,  Dr. 
Sharpe  states  that  the  head  of  the  adult  is  brown,  and  again  that 
in  the  young  or  winter  plumage  the  head  is  **  brown,  not  gray.'' 
The  specimens  before  me,  which  I  take  to  be  adult,  have  the  head 
distinctly  gray  all  around  in  contrast  to  the  olive  back,  throat 
pure  white  and  a  broad  gray  collar  joining  the  gray  of  the  sides 
of  the  neck  and  separating  the  white  throat  from  the  yellow  abdo- 
men. Two  other  examples  from  Java,  kindly  loaned  by  the  U.  6. 
National  Museum,  have  the  appearance  of  being  young  birds  in 
Juvenal  plumage,  with  shorter  bills  and  duller  coloration.  Head 
uniform  olive-brown  like  the  back,  lores  and  stripe  to  the  top  of 
the  eye  white. 

Orthotomns  eineraoens  Biytb. 

Orthotomvs  eineraceua  Blyth,  Jour.  As.  See.  Bengal,  XIV,  p.  589, 
1845.     Malacca. 

A  male  and  female  from  Lampong. 

Orthotomns  atri^lans  Temm. 

Orthotomus  atrigularis  Temminck,   PI.  Col.,  Ill,  text  to  livr.  101, 
lb3G. 

One  female  from  Padang. 

Lanins  superoiliosns  Lath. 

Lanius  superciliosits  Latham,  Ind.  Orn.  Siippl.,  p.  20,  No.  14,  1801.* 

One  adult  male  from  Lam|X)ng. 
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Lanin*  Qgrinni  Dnprei. 

Laniu*  tigrinui  Drapiez,  Diet.  Class.  Hist.  Nat.,  XIH,  p.  533,  18^.* 
Two  BpecimeoB  from  PadftDg  and  one  from  Lampoog,  repreeeot- 
ing  joimg  itad  adult  in  winler  plumage. 
Artunn*  laneorhTiMliiu  (Lino.). 


One  from  the  highlands  of  Fadang,  two  from  the  coast  and  two 
from  Lampong. 


One  from  (he  Padang  highlands. 
Aathnptei  mAlaoeatii  (Scop.). 

I  Fftuu.  lasnbr.,  II,  p.  91, 

Two  spedmena  from    the    Padang  highlands   and    four   from 
Lampong. 

Cinnyrli  bmillau  (Gm.). 


One  from  Lampong. 

MotMilla  boamla  nulanopa  IPalL]. 

MotaeiUa  Melanope  Pallu,  Beis.  Rnsa.  Relcbs,  III,  App.,  p.  696, 
177U.     Dauuris. 
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Urolonoha  leuoogaitroidei  (Moore). 

Munia  leucogoitroidea  Moore,  Catalogue  Birds  East  Ind.,  Com  p. 
liluseum,  II,  p.  510,  1856.    Java. 

One    specimen    from    Lampong,    which    has   the   white    belly 
mottled  with  brown  transverse  lines  and  crescents. 

Kania  pnnotiilata  nitoria  (Temm.). 

Munia  nisoria  Texnminck,  PI.  Col.,  III.  PL  500,  fig.  2,  1880. 
One  adult  and  two  young  from  Lampong. 

Kmiia  in^ja  (Linn.). 

Loxia  maja  Linnsus,  Syst.  Nat.,  I,  p.  801,  1766.    India.  Orient. 
Two  specimens  from  Lampong  and  one  from  Padang. 

PlooeuB  megarhynehm  Hume. 

Ploeeva  megarhynchus  Hume,  Stray  Feathers,  1875,  pp.  158  and  406 
(1878).    Nynee  Tal  and  Dacca. 

Two  females  from  the  Padang  highlands  and  one  from  the  coast. 

This  bird  is  usually  designated  Ploceus  cUrigula  **  Hodgs."  Gray, 
but  I  cannot  see  that  Hodgson's  unpublished  drawings  have  any 
status  so  far  as  nomenclature  is  concerned,  nor  that  Gray's  pub- 
lished name,  which  is  not  accompanied  by  any  description,  can  be 
considered.  Eliminating  these  references  the  next  name  available 
is  that  of  Hume,  as  given  above. 

Oriolus  maonlatuB  Vleill. 

Oriolua  maculatus  Vieillot,  Nov.  Diet,  d'llist.  Nat.,   XIII,  p.  194. 
Java. 

Five  specimens  from  the  highlands  of  Padang. 

Oriolus  xanthonotas  Honf. 

Oriolua  Xanthonotua  Horsfield,   Trans.  Linn.  Soc,  XIII,   p.  152, 
1821.    Java. 

Two  males  and  a  female  from  Lampong. 

Buohanga  oineraoea  Horaf. 

Bdoliua  cineracena  Ilorsfield,  Trans.  Linn.  Soc,  XIII,  p.  145,  1821. 
Java. 

Six  specimens  from  the  Padang  highlands. 

Chaptia  maUyensis  '*  Hay  "  Blyth. 

Chaptia  malayenaia  ''Hay''  Blyth,  Jour.  Asiat.  Soc.  Bengal,  XV, 
p.  294.    Malacca. 

One  from  Padang. 
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DiiMmnru  pUtnnii  (Vlalll.). 


Two  Epecimens  from  Lampong  and  two  from  the  highlands  of 
Padang, 

It  does  not  seem  clear  just  where  Vieillot's  bird  came  from,  but 
from  what  material  I  have  examined,  it  would  eeem  that  the  birds 
of  Java,  Sumatra  and  Borneo  are  identical,  and  that  the  names 
malayeneu  BIyth  and  braekyph&rvt  Bp.  are  consequently  synoujros 
of  iLe  above. 

Enlabat  jftTULsaiU  (Oibeck), 

Gonat  javan«n*i»  Oebeck,  Voyage  [English  TraDsl.],  p.  157,  17TI, 

Six  specimens  from  Lampong. 

I  fail  to  see  how  this  spe<ne8  can  be  cited  from  Osbeck's  origiual 
work  which  dates  from  1757.  In  the  Gennan  translation  (1765) 
the  name  is  changed  to  C  religiosa  Linn.,  but  iu  the  English  trans- 
UtioQ  (1771)  the  original  name  is  restored,  consequently,  innsmuch 
as  Linnffius'  name  seems  applicable  to  (he  Indian  bird,  we  can  use 
javanauu  Oebeck,  1771,  for  this  one. 
LunproaorAX  elial7tes  (HonCj. 


Two  examples  from  the  Padang  highlands  and  five  from  Lain- 
pong. 
This  species  is  described  under  three  different  names  iu  the  same 
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DendrooitU  oooipiUlis  (MQU.). 

OlaueopU  oecipitalU  Muller,  Tildschr,  Nat.  Gesch.,  1835,  p.  848,  PI. 
IX.  f.  1. 

Three  specimens  from  the  Padang  highlands. 

Platylophui  ooronatni  (Raffl.). 

LanitiB  coroncUui  Raffles,  Trans.  Linn.  Soc,   XIII,   p.    806,   1822. 
Sumatra. 

Four  specimens  from  Lampong  and  one  from  the  Padang  high- 
lands. 

Flatyimnnui  leuoopterui  (Temm.). 

OlaueopU  leueoptenia  Temminck,  PI.  Col.,  265. 

Five  specimens  from  Lampong  and  one  from^the  highlands  of 
Padang.  ' 
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KOVEHBER   4. 

Mr.  Abthur  Erwin  Brown,  Vice-President,  iu  the  Chair. 

Thirly-one  peraone  preseat. 

A  paper  entitled  "  Synopsis  of  the  Carditacea  and  of  the  Ameri- 
can Species,"  by  William  Healy  Dall,  waa  presented  for  publica- 
tion. 

NOTEMBEB  11. 
The  President,  Sahuel  G.  Dixon,  M.D.,  in  the  Chair. 

Fifteen  persons  present. 

A  paper  entitled  "  Noles  on  the  Orthoptera  of  New  Mexico  and 
Western  Texas,"  by  James  A.  G.  Rehn,  was  presented  for  publi- 
cation. 

The  deaths  of  Thomas  C.  Price  and  Dr.  Frederick  Packard, 
members,  were  announced. 

KoVEHBER   18.   . 
Mr.  Abthub  Ebwin  Brown,  Vice-Prewdent,  in  the  Chair. 
Fourteen  r 
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A  LIST  OF  THE  BSPTILE8  AHB   BATBACEIAITS  IN  THE  HABBI80K- 

HILLEB  COLLECTION  FBOK  SITMATaA. 

BY  ARTHUR   ERWIN  BROWN. 

The  reptiles  aiid  batrachians  collected  in  Sumatra  in  1901  by 
Mr.  Alfred  Harrison,  Jr.,  and  Dr.  H.  M.  Hiller,  through  the 
generosity  of  these  gentlemen  are  now  the  property  of  the  Academy. 
They  were  obtained  at  Goenong  Soegi,  Lampong  District,  below 
the  elevation  of  500  feet;  and  at  Batu  Sangkar,  Tanah  Datar,  in 
the  forest  region  of  Padang,  between  1,500  and  3,000  feet.  In 
the  following  list  of  the  species  represented,  these  localities  are 
respectively  indicated  by  the  letters  L.  and  P. 

REPTILIA. 

ClIELONIA. 

Trionyx  sabplanus  Geoff.  L.,  P. 

Trionyx  oartilagineus  (Bodd.).  L. 

Lacertilia. 

Hemidaotylni  f^enatus  (SchL).  P. 

Braoo  volaiu  L.  p. 

In  both  of  the  specimens,  c?  and  ?,  the  color  is  very  dark- 
brown,  so  dark  as  to  render  all  markings  obscure.  The  ventral 
surface  and  under  side  of  the  wing  membranes  have  a  purplish 
tinge,  with  black  spots  on  the  latter  which  tend  to  run  together 
transversely.  In  all  details  of  scutellation  they  correspond  to 
undoubted  specimens  of  the  present  species. 

DrMo  flmbriatns  Kuhl.  P. 

Draco  hematopogon  Gray.  P. 

Calotei  erutatelluB  (Kuhl.).  L.,  P. 

Yaranus  salvator  (Laur.).  L.,  P. 

In  No.  15,032,  380  mm.  long,  the  ventral  scales  are  perfectly 

smooth.     In  No.  14,492,  440  mm.  long,  they  begin  to  show  faint 

keels. 

Taohydromns  sexUneatus  Daud.  p. 
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Ophidia. 

TiopldoBotB*  ^uignUgarai  Boi«.  L-.  P- 

In  aeven  specimens  which  preseal  the  sculellatioii  of  this 
species,  there  is  considerable  variation  in  color.  Ko.  15,040,  from 
Goenoiig  Soegi,  liaa  the  general  color  dark  olive  and  the  spaces 
between  the  black  lateral  blotches  are  colored  like  Ihe  back.  This 
epecimen  has  the  poatoculars  -J  and  the  temporals  ^3. 

Tropldanatni  olirjMU'gTii  Bchl.  P. 

■wraplifliodoii  rhodomalni  (Bole).  L. 

■MropiaUiodon  JUviMpi  (D.  4Dd  B. 

Zmmj*  euliuitn*  (Qunlh.). 

ZuMiili  kono*  tSobl.). 

DtndropUi  pktoi  (Gm.)-  1~.  P- 

Dcadrelaphij  MndoUnsatni  (Onr). 

CftlAHULriA  IfluoooiphftlA  T>-  Blld  B^ 

The  single  specimen  of  this  spedes  is  blackish  above,  yellowish 
beneath,  a  broad  band  of  the  light  ventral  color  extending  across 
the  nape  and  (he  parielaU. 
PiammodynMtM  palTaratontu  (Bole).  !• 

Compared  with  Bomean  examples,  this  specimen  has  the  ventral 
surface  thickly  speckled  with  black,  forming  four  quite  regular 
series  in  longitudinal  lines. 

Drrophii  pratlnu  Boia.  L. 

DiTopliU  Euoiolatns  (Flich.).  P 

CbT7Np«lM  onwU  (Shaw).  P. 

No.  15,006  has  each  scale  with  a  couspicuoiLs  yellow  spot.  Ven- 
tmla  black-ed; 
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Bufo  siper  Graven.  P. 

Three  of  the  four  specimens  show  red  on  the  throat,  and  in  one 
of  them  it  extends  over  the  sides  of  the  body. 

Kegalophrys  montana  (Kuhl.).  P. 

This  specimen  has  the  supraorbital  and  nasal  appendages  well 
developed,  and  may  be  the  form  known  as  M,  namta  Schl. ,  which 
is  very  doubtfully  distinct.     The  fingers  are  very  slightly  webbed. 


PSOCEEDIHGB   OF   TBE  ACADEHT    OF 


[Nov., 


BTHOFSIS  or  THZ  CABDITACIA  Am  OF  TEE  AXEBIOAIT  SFECHS. 
BY  WILLIAM  HKALEY  DALL. 

' '  This  paper  ie  Id  continuation  of  tlie  seriea  of  eimilar  eynopeea  of 
groups  of  bivalve  shells  which  the  writer  has  prepared  duriag  the 
last  few  years,  including  the  Leptonaeea,  TellituKea,  Veneraeta, 
Luemaeea,  Cardiaeea,  etc.  The  present  paper  cont^s  a  Hummary 
of  the  groups  included  in  the  Cardiiida  and  Ihe  Condylooardiida, 
and  of  Ihe  species  reported  to  inhabit  the  Atlantic  and  Pacific 
coasts  of  America.  Doubtless  with  a  better  exploration  of  the 
tropical  and  South  American  waters  some  additions  may  be  ex- 
pected to  the  list. 
^The  group  i£  intimately  related  lo  the  OraggateUUida,  Aitartidte 
and  Chamida,  as  shown  by  its  paleontologic  history,  anatomy  and 
development.  There  are  no  siphons,  the  border  of  the  mantle  is 
pierced  for  tbe  excurrent  orifice,  while  Ihe  incurrent  orifice  may  or 
may  not  be  complete,  but  in  most  cases  seems  to  be  formed  by  the 
apposition  rather  than  the  organic  connection,  ventrally,  of  the 
edges  of  the  mantle.  The  gills  are  coarsely  reticular  and  usually 
united  behind  the  fooL  In  many,  if  not  all,  cases  Ihe  young  are 
developed  within  the  body  cavity  of  the  mother  and  retained  there 
until  some  progress  in  secreting  the  uepionic  shell  ha»  been  made,  in 
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the  Condylocardiidce  the  resilium  is  immersed  and  the  ligament 
feeble  or  obsolete. 

The  hinge-formula,  when  fully  developed,  as  in  CardUamera, 
is  R 10  imoi  io>  ^^^  ^^  many  forms  the  laterab  are  obsolete  and  the 
distal  cardinals  very  feeble,  coalescent  with  valve-margin  or  nymph, 
and  hardly  to  be  made  out,  so  that  in  such  forms  as  Venerieardia 

the  formula  may  be  reduced  to  r  q  io?o^'  '^^®  hinge  has  never 
more  than  two  left  canlinals,  the  posterior  one  invariably  long- 
drawn-out,  a  characteristic  feature  of  the  family,  while  the  Vene- 
ridce  never  have  less  than  three  left  cardinals,  so  that  convergent 
forms  may  readily  be  referred  to  their  proper  family.  The  teeth 
are  usually  finely  striated.  It  is  evident  that  with  part  of  the  hinge 
armature  so  liable  to  degeneration  too  much  stress  in  classification 
must  not  be  laid  on  such  mutable  features,  and  as  a  matter  of  fact 
the  generally  accepted  subgeneric  and  sectional  groups  are  chiefly 
based  on  external  form,  a  character  which  proves  unexpectedly 
constant  when  the  groups  are  traced  back  through  the  line  of  their 
fossil  progenitors. 

The  lunule  is  usually  small,  or  even  obsolete,  and  frequently 
unequally  distributed  between  the  valves,  but  when  present  is 
usually  circumscribed  by  a  deep,  narrow  sulcus,  the  termination  of 
which  on  the  inner  left  hinge-margin  is  frequently  marked  by  a 
small  but  distinct  pustule  received  into  a  dimple  in  the  opposite 
valve ;  this  pustule  may  or  may  not  coincide  with  the  left  anterior 
lateral  lamina.  In  Begubia  the  sulcus  is  so  extended  by  the  torsion 
of  the  hinge  as  to  become  tubular,  though  thb  perforation  b  prob- 
ably closed  by  an  organic  plug  in  the  living  shell.  The  escutcheon 
is  frequently  linear  or  obsolete;  when  present  it  is  usually  limited 
by  a  ridge  or  keel.  The  pallial  line  is  inmost  invariably  entire, 
but  in  Cardiocardita  ajar  there  is  a  broad  posterior  scar  in  front  of 
the  posterior  adductor  which  simulates  an  indentation  of  the  line 
and  b  probably  caused  by  some  enlargement  of  the  siphonal 
muscles. 

The  valves  are  usually  white  within  and  the  color  of  the  exterior 
is  dull,  except  in  a  few  tropical  species. 

The  group  is  of  ancient  origin  and  has  Mesozoic  representatives, 
but  only  those  of  Tertiary  and  Recent  horizons  will  be  considered 
here. 
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The  living  species  are  largely  shallow  water  forms,  especially 
the  bysstferoua  types,  but  some  of  the  miDute  species  occur  at  con- 
siderable depths;  the  Arctic  type,  Cgeheardia,  occurs  in  822 
fathoms  (1,707  meters),  and  Calyplogena  in  322  fathoms  ((>6!) 
meters). 

In  America  Cardiia  a.s.  and  Venerieardia  s.a.,  Miodon,  Calyp- 
togena,  Milneria  and  CardUella  are  reEtricted  to  the  Pacific  coast; 
while  Pleitromeris  and  FtaromerU  are  known,  so  far,  only  from  the 
Atlantic.  The  Padfic  coast  has  twenty-seven  and  the  Atlantic 
coast  ODly  twelve  species  of  CardUaeea,  Carditamera  with  seven 
and  GycloeaTdia  with  fifteen  being  the  most  proHtic  in  si^ecies. 

Of  those  enumerated  in  this  paper  seven  are  new.  It  seems  that 
the  world  musters,  as  a  whole,  only  alrout  sixty  species;  ihe  two 
Americas  thirly>nine,  and  the  Pacific  coast  nearly  half  of  all  that 
are  known. 

The  Cardilaeea  are  divided  into  Carditidce,  with  the  ligament 
and  reailium  external  and  united,  and  CondyloeardiidcE,  with  the 
reeilium  immersed  and  the  hinge  in  a  more  or  less  permanently 
imperfectly  developed  state. 

The  CardiHdee  comprise  two  subfamilies:  Cardititue,  with  the 
marsupiom  dorsal,  or  superior,  and  not  reflected  in  the  structure  of 
the  valves;  and  ThectUiina,  with  the  marsupium  ventral,  or  infe- 
rior, and  protected  by  an  infolding  or  indentation  of  the  inner 
shelly  layer  of  the  valves.  The  subdivi£ion(<  of  these  groups  arc  a." 
follows ; 

Sabfamily  aA-BHTTISM. 
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anterior  cardinal  often  obsolete.     Lazaria  Gray,  1854,  and  Laza- 
riella  Sacco,  1 899,  are  83monymoiis. 

Section  Glans  Megerle,  1811. 

Type  C.  trapezia  Linn^. 

Valves  short,  quadrate,  convex ;  shell  small ;  the  posterior  right 
cardinal  often  obsolete. 

Subgenus  BEOUIKA  Bolten,  1798. 

Type  Chama  phrenetica  Bom,  1780. 

Shell  large,  mytiliform,  subcompressed,  with  feeble,  radial  sculp- 
ture, the  umbones  terminal,  the  hinge  arcuate  and  drawn  out,  the 
lunule  tubular,  the  posterior  cardinals  much  elongated,  the  laterals 
absent.  Azarella  Gray,  1854,  is  synonymous.  A  single  Indo- 
Pacific  species  is  known. 

Genus  7EHEBICABDIA  Lamarck,  1801. 

Type  V.  imbricata  Lamarck,  Parisian  Eocene. 

Shell  rounded-trigonal,  strongly  radially  ribbed,  lunule  minute 
and  deep,  escutcheon  linear,  the  hinge  with  two  transversely 
striated  cardinals  in  the  left  and  three  in  the  right  valve,  a  sub- 
lunular  pustule  sometimes  present  in  the  left  valve,  bat  the  laterals 
absent  or  obf?olete. 

Megacardita  Sacco,  1899,  is  synonymous. 

Subgenus  CABDIOCASDITA  Anton,  1839. 

Type  Cardita  ajar  Brugui^re. 

Hinge  like  Venericardia  s.s.,  pallial  line  with  a  broad  scar  in 
front  of  the  posterior  adductor  scar;  Agaria  (Jray,  1847;  AeU- 
nohohis  Morch,  1853,  and  Azaria  Tryon,  1872,  are  synonymous. 

Subgenus  COSSMAKKELLA  Mayer  Eymar,  1897. 

Type  Cardita  cpgyptiaca  Fraas,  Eocene. 

Shell  elongate-oval,  the  cardinal  teeth  feeble,  the  ribs  slender 
and  distant,  the  pallial  line  entire. 

Subgenus  CABDITE8  Link,  1807. 

Type  Cardita  antiquata  Linn(»  (sp. )  =  C.  sulcata  Brugui^re. 
Shell   like   Venericardia  s.s.,    but    the   anterior   right  cardinal 
absent,  the  laterals  obsolete. 
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Bection  Oardltea  e.s. 

Shell  with  external  coloratioo,  frequenting  the  warmer  seas. 

Section  Oyolooardla  Conrad,  186T. 

Type  Cardita  borealU  Conrad. 

Shell  white,  with  a  rude  perioetracum ;  frequenting  the  boreal 
seae  or  cold  abysses.  ATCluntt  Oray,  1839,  oot  Cuvier,  1829; 
Adinoboltu  Morse,  1869,  and  Sealarieardila  Sacco,  1899,  are  syn- 
onymous. 

Gubgeaus  PI,SnS0iaiU8  Coand,  ISST. 

Type  Cardita  tridenUda  Say,  not  Reeve. 

Shell  small,  subtriaugular,  aubequilateral,  the  hinge  like  Veneri- 
eardia,  but  the  anterior  and  posterior  right  cardinals  feeble,  the 
left  valve  wilh  feeble  anterior  and  poelerior  laterals. 
Sabiteiiiu  PTSBOKEBIB  Coonu),  1882. 

Type  Astarte  perplana  Conrad. 

Shell  small,  high,  oblique,  with  narrow  umbones,  radial  ribbing, 
R  well-marked  lunule  and  escutcheon,  the  hinge  as  ui  Cardiie». 

Coripto  De  Gregorio,  1885,  is  synonymous. 

Subgenui  HIODOI  C&rpeDlei,  I8«4  (not  of  SBniIbei;ger,  1B70]. 

Type  M.  prolongatus  Carpenter. 

Shell  not  very  different  from  PterotnerU,  but  not  compressed, 
and  with  the  posterior  (instead  of  the  anterior)  right  cardinal 
abeent  and  a  posterior  right  and  anterior  left  lateral   developed 
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Subfamily  THBOATiTTNiE. 
Genus  THECALIA  H.  and  A.  Adami,  1857. 

Type  T.  coneamerata  Brugui^n;  (sp.),  South  Africa. 

Shell  like  a  small  Carditamera  exterDally ;  the  female  has  in  each 
valve  a  funicular  infold  of  the  inner  layer  ot  the  shell  to  serve  as 
a  marsupium,  which,  when  the  valves  are  closed,  is  completely 
internal ;  the  male  only  a  small  byssal  gape  in  the  same  region. 
Hinge  with  two  cardinals  in  each  valve,  the  posterior  right  cardinal 
absent,  the  middle  right  cardinal  large  and  produced  behind ;  there 
is  an  anterior  lateral  in  each  valve.  The  eggs  are  discharged  into 
the  marsupium,  which  is  lined  by  a  told  of  the  mantle,  and  remain 
there  until  the  young  shells  are  well  advanced  beyond  the  prodis- 
soconch  stage. 

Genus  MILNXBIA  Dall,  18S1. 

Type  Ceropsis  minima  Dall,  1871.     Recent.     California. 

Shell  very  small  and  trapezoidal,  flattened  on  the  ventral  side ; 
the  female  with  a  dome-like  indentation  of  the  ventral  margins  of 
the  valves,  which  is  closed  below  only  by  a  fold  of  the  mantle  and 
not  included  within  the  closed  valves ;  hinge  with  two  left  and  three 
right  cardinals,  the  posterior  left  lateral,  posterior  and  anterior 
right  cardinals  minute  and  recognizable  only  in  the  best-developed 

specimens,  which  have  the  formula  ^-^JJJ*.     The  male  is  byssi- 

ferous  and  the  species  habitually  nestles  on  flat  surfaces,  particu- 
larly the  backs  of  Haliotis  shells. 

The  name  Ceropsis  being  preoccupied  since  1839  in  Coleapiera 
by  Solier,  it  was  replaced  by  Milneria.  The  young  are  incubated 
as  in  Thecalia. 

Cabralia  (SchmOzii)  Boehm,  1899,  from  the  Miocene  of  the 
Azores,  was  referred  to  the  Carditidoey  but  appears  to  belong  in  the 
Veneridw  near  Vener^pis,  its  hardly  sinuated  pallial  line  being 
paralleled  in  Chione,  etc. 

Family  OONDYIiOOARDIIDiE. 
Genos  SBTCIVELLA  Conrad,  1845. 

Type  E,  avalia  Conrad  (not  of  S.  Wood).     Miocene  of  Virginia. 

Shell  sraaU,  oval,  radially  sculptured,  with  the  ligament  external ; 

the  resilium  internal  and  placed  medially  between  two  cardinals  in 
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each  valve,  the  lateral  edges  of  the  choodrophore  slightly  r^aed, 
BO  as  to  resemble  in  some  epedmena  two  feeble  cardinale ;  feeble 
eloDgale  posterior  right  and  anterior  left  laterals  fit  mlo  grooves  in 
the  opposite  valve  margins;  the  ianer  ventral  margins  crenulate. 

Babgeaui  CABDITELLA  E.  A.  Bmllb.ieSl. 

Type  C.  pallida  Smith.     Magellan  Straits. 

Valve  trigonal,  with  strong  radial  aculplure  with  two  cardinals  in 
each  valve,  of  which  the  right  posterior  is  ill  defined,  the  resilium 
Bunken  behind  the  two  developed  cardinals;  the  ligament  ia  feeble, 
but  there  is  a  developed  anterior  and  posterior  lateral  in  each  valve. 


u  CABDIT0P8IB  E.  A.  Bmtth,  18SI. 
Type  C.  fiabellioti  Reeve.     Chile. 

Like  Gardilella  except  that  the  ligament  is  obsolete  and  the  re- 
ulium  sunken  between  the  beaks  as  in  Erycinetla. 

GcDiu  COITDYLOCASDIA  Bernard,  1»7. 

Type  C.  pauUana  Bernard.     Atlantic  Islands. 

Shell  minute,  with  conspicuous  pixniissoconcb,  the  hinge  teeth 
only  partially  developed  out  of  the  nepionic  state,  so  that  it  is 
difficult  to  decide  what  portions  of  a  coutiuuous  lamina  should  be 
regarded  as  cardinal  or  lateral;  subject  to  Ibis  caveat,  the  formula 
of  the  hinge  of  the  type  species  is  g-^^°^-, ;  when  compared 
with  g-foi7jjj7Q,  which  is  the  formula  of  Erydnella,  the  relationship 
is  fairly  evident;  the  sculpture  is  variable  in  the  different  species. 
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Cardita  gibhosa  Reeve,  1843,  is  synonymous.  Conrad,  in  1832, 
figured  an  East  Indian  species  on  the  strength  of  a  valve  said  to 
come  from  Tampa  Bay,  which  he  identified  with  Sowerby's  C  in- 
crasmta,  and  which  was  renamed  C.  oonradi  bv  Shuttleworth  in 
1856.  This  has  been  referred  by  Tryon,  in  1872,  to  Tampa  Bay, 
but  the  species  was  undoubtedly  exotic  and  should  be  expunged 
from  American  lists. 

?  Cardita  (Carditamera)  peetnnoalas  Brugoiftre,  1792. 

Gulf  of  Paria,  Guppy;  South  America,  Hanley;  Madagascar, 
Reeve  (?). 

I  feel  some  doubt  as  to  the  species  thus  named  by  Guppy,  having 
seen  no  specimens.  Lister's  shell  so  named  by  Bruguifere  may  have 
been  a  large  specimen  of  C.  gracilis.  The  shell  figured  under  this 
name  by  Reeve  is  almost  certainly  the  West  American  C  affinis 
Broderip,  and  his  locality  erroneous. 

iCardita  (Carditamera)  minima  Guppy,  1867. 

West  Indies ;  Trinidad  ?  Guppy.     Also  Pliocene. 

A  small,  apparently  immature  species  from  Matura,  Trinidad, 
is  listed  by  Guppy  in  1867  and  1874  among  hb  Pliocene  species, 
and  noted  as  occurring  also  in  the  Recent  state.  These  might  well 
be  the  young  of  C  gracilis. 

Cardita  (Glans)  dominguensii  Orbigny,  18S3. 

Cuba  and  St.  Domingo,  Orbigny;  Cape  Hatteras,  N.  C,  and 
southward  to  Florida  and  the  Gulf  of  Mexico,  in  36  to  124  fathoms; 
U.  S.  Fish  Commission  steamer  **  Albatross." 

Readily  recognizable  by  its  squarish  form  with  bright  and  vari- 
able yellow,  red  and  brown  coloration  in  the  southern  part  of  its 
range. 

Venerioardia  (Cyolooardia)  borealii  Conrad,  1831. 

Ashe  Inlet,  Hudson  Strait,  R.  Bell ;  Labrador,  Steams,  in  3  to 
10  fathoms ;  and  southward  in  gradually  increasing  depths  of  water, 
as  the  surface  grows  warmer,  to  the  vicinity  of  Cape  Hatteras, 
where  it  has  been  found  living  to  the  depth  of  250  fathoms,  and 
dead  valves  to  435  fathoms ;  the  latter  may,  however,  have  been 
disgorged  by  fishes  after  the  digestion  of  the  soft  parts. 

This  species  has  been  referred  to  Say's  F.  granulcUa,  a  Miocene 
form  which  is  smaller,  more  ventricose  and  less  oblique,  with  fewer 
ribs.      It   is,    in   part,    the   Ardnrus  nidis  of  Humphrey   (MS.), 
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according  to  Gray,  in  1839,  and  Ihe  Cardila  veitita  of  Deshayes, 
in  1852.  The  young  are  attaclied  to  stones  in  shallow  water  by  a 
slender  byssal  thread,  but  the  shells  do  not  gape  and  the  adults 
form  no  byssus.  The  females  are  viviparoua,  containing  a  multi- 
tude of  young  at  the  proper  season,  which  are  retained  within  the 
mother  until  the  adult  type  of  sculpture  succeeds  the  smooth  pro- 
dissoconch. 

The  type  is  elevated,  oblique,  rather  convex,  with  the  body  of 
the  valves  suborbicular,  covered  by  a  pilose  periostracum  on  which 
small  hairs  are  arranged  in  radiating  lines.  There  are  from  fifteen 
to  twenty-one  low  radial  ribs,  which  in  the  young  are  usually 
more  or  less  beaded.  This  species  has  not  bReu  reported  from 
Greenland  or  Spitsbergen.  The  average  temperature  fur  seventy- 
four  localities  where  it  was  found  living  was  53.35°  F.,  the  lowest 
38°,  and  the  highest  59°  F. 

Tanwioudlt  boTMlli  tu.  novutglia  Hone,  1889. 

Newfoundland  to  Cape  Cod,  sparingly,  with  Ihe  typical  form. 

Ail  the  Cyclocardias  have  a  normal  and  a  more  elongated  form 
which  is  usually  more  compressed.  After  the  examination  of  a 
very  la^  series,  I  find  no  other  characters  by  which  this  variety 
may  be  separated  from  the  type,  those  mentioned  by  Prof.  Morse 
in  his  diagnosis  being  inconstant.  The  tendency  is,  however,  for 
the  number  of  ribs  in  the  variety  to  be  slightly  less  than  in  the  type. 

Veneriowdia  (CraloHrdia)  pnwera  Oould,  ISM. 

Dft  tlie  mouth  of  the  Kir>  NtL'ro,  Argeatiua;  Witk&s  Exploriii'' 
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Venerioardia  (Cyolooardia)  moniliato  Dall,  1902. 

East  of  Rio  Janeiro,  in  59  fathoms,  mud,  bottom  temperature 
57®  F. ;  U.  S.  Fish  Commission  steamer  **  Albatross." 

Small,  with  rather  large,  distinctly  limited,  smooth  lunule  and 
escutcheon,  and  about  24  slender,  closely  beaded  radial  rib8,^with 
subequal  striated  interspaces. 

Venerioardia  (Pleuromerii)  tridentata  Say,  1826. 

Off  Cape  Hatteras,  N.  C,  and  southward  to  Florida  and  the 
Gulf  of  Mexico,  in  36  to  124  fathoms. 

This  is  not  the  species  figured  by  Beeve  in  1843  under  this 
name.  The  latter  is  an  exotic.  The  present  species  is  also  found 
fossil  in  the  Miocene  and  Pliocene  Tertiary  marls  of  the  Atlantic 
coast. 

Venerioardia  (Pteromerii)  perplana  Conrad,  1841. 

Cape  Hatteras,  N.  C,  and  southward  to  Florida  and  the  Gulf 
of  Mexico,  from  near  low  water  to  52  fathoms.  Also  Upper 
Miocene  and  Pliocene  of  the  Carolinas. 

Small,  oblique,  wing-shaped,  compressed  and  radially  ribbed; 
sometimes  rather  bright-colored  and  always  variable.  F.  obliqua 
Bush,  1885,  is  synonymous,  and  Conrad,  after  describing  the  fossil 
as  a  CarditUy  put  it,  in  1845,  in  the  genus  Aatarte,  and,  because  of 
an  earlier  Astarte  perplana,  changed  the  specific  name  to  radians. 
A  year  later  he  named  the  recent  shell  from  Tampa  Bay  Astarte 
fldbella,  A  shorter,  more  feebly  sculptured  form  from  the  York- 
town  and  Duplin  Miocene  he  named  CardUa  abbreviata,  but  this 
while  the  ruling  form  in  the  earlier  beds  is  gradually  supplanted 
by  F.  perplana^  and  1  have  not  seen  it  in  the  Recent  state. 

Carditopsis  imithii  Dall,  18%. 

Bermuda. 

This  is  figured  under  the  name  of  CardUa  domingtiensia  Orbigny 
in  the  list  of  marine  mollusks  added  to  the  fauna  of  the  Bermudas 
by  Verrill  and  Bush  in  Trans,  Conn,  Acad.  Sd.,  X,  p.  517,  PI. 
LXIII,  figs.  6,  7,  8,  1900.  It  is  a  minute  brownish  shell,  subtri- 
gonnl  in  shape,  with  beaded  radial  sculpture  and  an  internal 
resilium.  No  species  of  Cardita  or  Venericardia  has  as  yet  been 
identified  from  Bermuda. 

45 
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Notes. 
I  have  not  been  able  to  find  in  the  literature  the  CardUa  minima 
of  Sowerby,  to  which  Guppy  refers  a  Recent  and  Pliocene  form 
from  Trinidad.  The  Cardita  "  aginU  ShutUeworth  "  of  Uorch'a 
Poulsen  catalt^e,  from  the  Weet  Indies,  is  probably  dne  to  a 
momentary  mental  confudon  between  C.  graeilu  Shuttleworth  and 
C.  <^mU  of  Ihe  PaciHc  ooast.  At  any  rate,  I  hare  not  been  able 
to  discover  any  such  species  in  the  literature.  CardUa  dadylvs 
Biugui^re  and  C.  eardiloidea  Blunville,  from  the  AntilleB,  belong 
to  Coralliaphaga,  CardUa  tnenuMla  Conrad  is  exotJc,  and  Car- 
dUa ovata  C.  B.  Adams,  1846,  ia  Vema  pygmaa  Lamarck,  as  I 
have  proved  by  an  examination  of  the  types  at  Amherst.  1 
regard  the  Miocene  Venerieardia  granulata  Say,  to  which  Conrad's 
V.  borealia  has  been  referred  by  Verrill  and  Bush,  as  sufficiently 
distjnct.     Ckirdiia  arctUa  Broguifere  is  referable  to  Saxieava. 

We8t  Auebican  Species. 
CardiU  Btwjl  I»U,  IMZ. 

"*Cape  St.  Luca«,  the  Gulf  of  California  and  aoulh  to  Panama 
and  the  Galapagos  Islands. 
-  Trapezoidal  and  inflated,  this  is  a  very  recognizable  species.  The 
Cardita  inarastata  ated  by  Carpenter  in  1864  from  the  Galapagos 
Islands  ia  probably  thia  spedea.  It  ia  Cardita  crasta  Gray  in 
Beechey's  Voyage,  1839,  but  not  of  Lamarck,  1819. 

C»rfiU  (UtlCMtlU)  Sowertiy,'  1B32. 

Guaymas,  Mexico,  and  south  to  Panama  and  Guayaquil. 
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mens  darker  colored  and  larger,  forming  the  variety  named  Lazarvi 
ealif arnica  by  Deshayes  in  1852.  The  ribbing  Ir  relatively 
stronger  in  the  young,  and  in  the  adult  is  often  obsolete  anteriorly. 
The  animals  adhere  by  a  strong  byssus  and,  when^  crowded,  the 
anterior  end  is  arcuate  and  attenuated ;  but  when  growing  freely 
this  is  much  less  marked.  A  specimen  has  been  figured  by  Beeve 
for  C  peetuncultis  Brug. 

Cardita  (Carditamera)  radiata  Sowerby,  1852. 

Punta  Arenas,  Costa  Rica,  to  Panama  Bay  and  Guayaquil,  in  6 
to  12  fathoms. 

Very  similar  to  C.  (iffinis,  but  with  a  very  different  hinge  and 
more  checkered  coloration.  The  lunule  is  also  larger  and  wider 
than  in  that  species.  C.  arcella  Valenciennes,  1846,  figured  on 
the  plates  of  the  Voyage  of  the  Venus,  but  never  described,  may, 
perhaps,  have  been  intended  for  this  species. 
Cardita  (Carditamera)  subqnadrata  Carpenter,  1866. 

Skidegate  Channel,  Queen  Charlotte  Islands,  in  20  fathoms, 
Newcombe ;  Straits  of  Fuca  and  southward  to  the  Santa  Barbara 
Channel  and  Todos  Santos  Bay,  Lower  California. 

Small,  solid,  subquadrate,  speckled  with  brown.  The  soft  parts 
are  yellow  with  brown  spots  on  the  mantle  edge. 

Cardita  (Glaus)  sulooM  Dall,  1902. 

Panama  Bay,  in  18  to  30  fathoms,  sand;  U.  S.  Fish  Commission 
steamer  **  Albatross. '' 

Small,  quadrate,  variegated  in  color,  with  a  deep  sulcus  in  the 
posterior  end  which  emarginates  the  border  of  the  shell. 

Cardita  (Glani)  naviformii  Reeve,  1843. 

Valparaiso,  Chile,  in  25  fathoms,  sandy  mud,  Cuming. 

Small,  rectangular,  very  inequilateral,  the  beaks  almost  terminal, 
the  posterior  end  squarely  truncate,  with  12-15  scaly  ribs. 

Venerioardia  oraisioostata  Sowerby,  1825. 

Gulf  of  California  and  southward  to  the  Galapagos  Islands. 

This  fine,  variably  colored  species  is  Cardiia  flammea  Michelin, 
1830,  C.  tumida  and  varia  of  Broderip,  1832.  The  differences  are 
merely  of  color,  the  form  being  very  uniform.  The  Cardita 
crassicosla  of  Lamarck  is  a  typical  Cardita,  but  if  the  name  given 
by  Sowerby  in  the  TankerviUe  catalogue  be  thought  too  close, 
Michelin' s  name  must  be  adopted. 
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TanerioardiA  CnvlU'l  Broderlp,  1SS2. 

Gulf  of  Fonaeca,  io  11  fathoms,  7  miles  off  shore,  Cuming; 
and  soulh  lo  Panama. 

C-  michelini  Valendennea,  1846,  ia  eyuonymous.  This  fine 
species  wilh  heavy  crenate  riba  can  hardly  be  mistaken  for  onj 
other.     It  appears  to  be  exceptionally  mre. 

Tanarliwrdift  (CrolDoudlmt  apnrM  Bowarbj,  1882. 

Iquique,  Peru,  and  southvard  lo  the  west  coast  of  Patagonia, 
in  61  fathoms,  bottom  temperature  54°  F. 

An  inflated  rotund  species  with  about  20  oarrovr  beaded  ribs, 
with  wider  interspaces  and  covered  with  an  olivaceous  gray  perios- 
Iracum. 

TeaerioudU  (CT«lwwidla)  velaOiia  Bmitb,  iBSi. 

Port  Roeario  and  Wolsey  anchorage,  17  to  30  fathoms,  sand  and 
rock.  Smith;  west  cnasl  of  Patagonia  and  Magellan  Straits,  in  77 
to  369  fathoms,  mud,  bottom  temperature  46°  to  48°  F. ;  U.  S. 
Fish  Commission  steamer  "Albatross." 

Much  like  V.  ipurea,  but  a  thinner  and  lighter  shell  more  deli- 
cately sculptured,  with  a  larger  and  longer  lunule  aud  a  very  much 
more  delicate  hinge.     It  baa  about  20  ribs. 

TMuriawdia  (CralMftrcUa)  mnpreiiK  Beeve,  IMS. 

Valparaiso,  Chile;  Portland  Bay,  ^yeal  Patagonia,  and  in  20 
fotboms,  stony  and  shelly  bottom,  Boija  Bay,  Smith. 

I  have  not  seen  this  species,  but  from  the  figures  it  must  be  close 

e.  cold  V 
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Venerioardia  (Cjolooardia)  Tentrioosa  Oould«  1850. 

Puget  Sound,  U.  8.  Exploring  Expedition;  Vancouver  Island 
(Newcombe),  and  southward  to  Los  Coronados  Islands  off  Lower 
California,  living  in  31  to  252  fathoms,  soft  bottom,  tem|)ei'ature 
43  2^  to  58^  F. 

A  small,  plump,  rounded  species,  with  20-21  low,  broad,  radial 
ribs,  with  shallow  narrower  interspaces,  crossed  by  flattish  narrow 
concentric  ridges,  recalling  basket-work,  and  covered  by  a  gray  or 
yellowish-brown  velvety  periostracum,  the  hairs  of  which  are 
disposed  in  radial  lines.  Gould's  types  comprised  two  species,  of 
which  one  which  he  figured  is  selected  to  carry  his  name.  The  other, 
represented  by  a  single  specimen,  was  unfortunately  figured  as  his 
type  in  Proc,  U.  S,  Nat.  Mu8,,  XIII,  Plate  XVI,  figs.  5  and 
6,  in  1890.  It  was  not  until  this  revision  was  undertaken  that  the 
discrepancy  was  observed.  Gould's  diagnosis  refers  partly  to  each 
species. 

Venerioardia  (ventriooia  var.r)  Oouldli  I>all. 

Station  2,923,  in  822  fathoms,  mud,  off  San  Di^o,  Cal.,  bottom 
temperature  39®  F. ;  U.  S.  Fish  Commission  steamer  **  Albatross." 

Shell  ovate,  subcompressed,  with  23  ribs,  sculpture  similar  to 
that  of  F.  ventricosa  but  feebler,  with  concentric  ridges  only  in 
front  of  the  low  beaks,  and  the  color  paler,  the  lunule  much 
smaller,  and  the  lunular  cardinals  thin  and  feeble.  The  animal 
was  alive  when  dredged  and  appears,  from  the  dried  remains,  to 
have  had  a  much  smaller  foot  than  V.  ventricosa, 

Venerioardia  (Cyolooardia)  iteamiii  DaU,  1902. 

Puget  Sound,  with  V.  ventricosa,  U.  S.  Exploring  Expedition 
under  Wilkes. 

Shell  short,  plump,  strong,  with  very  high  prosogyrate  beaks 
and  about  19  strong,  rudely  nodulous  radial  ribs  with  narrower 
interspaces  and  a  dark -brown  pilose  periostracum.  It  has  been 
figured  as  mentioned  under  V.  ventricosa,  having  been  erroneously 
taken  as  the  type  of  that  species  by  the  writer.  It  is  a  much 
shorter  and  higher  shell  with  a  very  small  deeply  impressed  lunule 
and  strong  hinge,  in  which  the  lunular  pustule  in  the  left  valve  is 
conspicuous. 

Venerioardia  (Cyolooardia)  moniUoosta  Gabb,  1861. 
Pleistocene  of  Santa  Barbara,  Cal.,  Jewett. 
This  resembles  F.  ventricosa  Grould,  but  is  more  compreased,  very 
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much  more  equilateral,  and  baa  Ihe  lunule  and  the  interspaces 
between  the  ribs  deeper,  and  the  latter  more  channeled.  It  has 
17-18  ribe  crossed  by  munded  conceatric  ridges  with  the  radial 
channels  sharply  cross -striated.  There  are  also  marked  diSereoces 
in  the  hinge,  which  is  much  more  delicate  than  in  Y.  venirieota. 
It  has  not  yet  been  reported  living,  but  is  noted  here  because  it  has 
been  united  with  some  of  the  recent  species  by  Gabb  and  Cooper. 
TwurlaudU  (OjaliMurdU)  lueiiK  TMi.ma. 

Aleutian  ref^on,  from  Unalashka  to  the  Semidi  lalande,  in  6  to  7A 
fathoms,  sand  or  mud,  Dall. 

Shell  small,  with  a  polished  yeUo  wish -olive  perioatmcum,  with 
18-20  flat  radial  ribs  separated  by  linear  incised  sulci,  and  crossed 
by  similar  concentric  sulci ;  interior  white,  often  with  a  yellow  flush 
in  the  cavity  of  the  valves. 
TnericudU  (Cyeloowdfa)  »iMfc»i>«  IMI. 

Arctic  Ocean,  north  of  Bering  Strait,  from  Point  Barrow  south 
to  the  Strait  and  Bering  Sea,  the  south  coast  of  the  Okhotsk  Sea, 
the  Aleutian  Islands,  and  eastward  and  southward  along  the  Alaskan 
coast  as  &r  as  the  harbor  of  Sitka,  in  depths  varying  from  7  to 
313  fathoms,  with  a  bottom  temperature  from  S5°  to  46.2°  F. 
Also  North  Japan,  in  4-7  fathoms 

This  species  is  that  which  from  the  Pacific  has  usually  been 
named  V.  borealia  Conrad,  and  I  can  only  ascribe  the  long  accept- 
ance of  this  determination,  made  by  Dr.  Carpenter,  to  the  absence 
of  11  good  series  of  the  Eastern  shell.     After  comparing  them  no 
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It  attains  a  height  of  35,  a  length  of  39,  and  a  diameter  of 
16  mm.  The  animal  is  viviparous  and  incubates  an  enormous 
number  of  young  shells  until  the  adult  sculpture  is  fairly  initiated. 
The  brood  is  fully  ripe  in  August  in  the  Arctic  Sea,  and  about  June 
1  in  the  Aleutian  Islands.  The  variability  of  the  shell  is  chiefly  in 
outline,  some  specimens  being  longer  than  others. 

Venerioardia  (Cyolooardia)  mdii  Gray,  1889. 

Off  the  Sea  Horse  Islands,  between  Point  Barrow  and  ley  Cape, 
in  23  fathoms,  E.  E.  Smith;  south  through  Bering  Strait  and  Sea, 
among  the  Aleutian  Islands,  and  eastward  to  Kadiak,  in  10  to  60 
fathoms,  bottom  temperature  35°  to  45°  F.,  Dall. 

Shell  squarish,  compressed,  with  high,  almost  posterior  beaks; 
the  lunular  region  deeply  indented ;  the  hinge  broad  and  massive ; 
the  interior  white  or  more  or  leSs  tinted  with  livid  purple ;  sculpture 
of  12-16  low  radial  ribs,  distally  obsolete,  with  narrower  shallow 
interspaces,  with  no  granulations,  covered  by  a  smooth  homy  brown 
periostracum,  often  rude  and  eroded ;  height  29,  length  31,  diame- 
ter 16  mm. 

Gray,  in  his  description  of  the  shells  of  Beechey's  voyage  to  the 
Pacific  and  Bering  Strait,  cites  Ardurus  rudis  Humphrey,  MS., 
as  a  synonym  of  the  Pacific  shells  which  he  identifies  with  Cardiia 
borealis  Conrad.  As  this  is  the  only  name  associated  with  the 
Bering  Strait  shells  except  barealis,  and  it  is  evident  that  Gray 
recognized  only  one  species  among  them,  I  have  revived  the  name 
for  the  ruder  form  of  the  two  known  to  inhabit  that  region.  In 
well-developed  specimens  the  hinge  plate  is  relatively  almost  as 
broad  and  heavy  as  in  V.  planieosta  Lam.  It  b  easily  distin- 
guished from  V.  alaskana  by  the  fewer  ribs,  smooth  periostracum, 
and  prominent  beaks  with  the  resulting  broad  hinge  plate. 

Venerioardia  (Miodon)  prolongatus  Carpenter,  1864. 

Middleton  Island,  Alaska,  in  Lat.  59°  35'  N.,  in  12  l^thoms, 
gravel,  and  south  to  Neeah  Bay  at  the  entrance  to  the  Straits  of 
Fuca. 

A  small,  elevated  shell,  of  pale  gray  color,  and  very  much  the 
sculpture  of  F.  incisa.  It  is  notable  for  its  prominent  beaks  and 
oblique  form  and  was  figured  in  the  Proc.  U.  S.  Nat,  Mus.y  XUI, 
PI.  XVI,  figs.  7  and  9,  in  1890.  Like  the  other  species,  it  is 
viviparous. 
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OalTptogena  putfiw  l>all,  1B9L 

Clarence  Strait,  Alaska,  in  322  fathoms,  muddy  bottom,  tem- 
perature 42.4"  F. ;  U.  8.  Fish  Commiasion  steamer  "  Albatroas." 
Also  foBMl  in  the  Plio(»ne  of  Loe  Angeles,  Cal. 

An  oblong,  heavy,  dull  and  chalky  shell  with  no  radial  sculpture 
and   with  a   grayish-green   periostracum    over  a    nearly   smooth 
Burtace. 
WlMri*  mtnlmk  DaU,  ISTI. 

Monterey,  Cal.,  south  to  Cerroa  Island,  Lower  California,  usually 
nestling  on  the  backs  of  the  shells  of  Haliotia. 

Originally  described  as  Ccroptu  minima,  the  generic  name  being 
preoccupied,  was  changed  to  Milneria  in  1881.  A  minute,  tra- 
pezoidal while  shell,  of  which  the  females  have  a  dome-shaped 
indentation  on  the  ventral  surface  lined  and  closed  by  an  extension 
of  the  mantle,  in  which  the  young  are  incubated.  It  is  figured 
in  Proe.  V.  S.  Nat.  Mm.,  VIII,  PI.  XXIV,  figs.  4  to  7,  and  also 
in  Fischer's  Manual. 
CsiditelU  pilUda  E.  A.  Bmltb,  1B91. 

Fort  Roeario,  Western  Patagonia,  in  2  to  30  fathoms. 

A  smqil  fan-shaped  whitish  shell  with  an  internal  resilium  and 
12  to  15  strong  radial  ribs.     There  is  a  small  external  ligament. 

Cardit«U>  laman  ReoTe,  IStS. 

Off  Mexillones,  Atacama  Desert,  Bolivia,  in  three  fathoms, 
Cuming. 

Ovate,  olivft-brewn,  with  flatti^  ribs,  very  minnle. 
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Notes. 

Cardita  nodulosa  Lamarck  is  a  Japanese  species,  but  on  Valen- 
ciennes' plates  of  the  Vopctge  of  the  Venus,  1846,  according  to 
Carpenter,  a  West  American  species,  probably  C  affinis  Sowerby, 
1832,  is  80  named  by  Valenciennes.  In  this  citation  and  Carpen- 
ter's reprint  by  the  Smithsonian  Institution  the  name  is  misprinted 
moduloaa,  both  in  text  and  index.  In  Carpenter's  Report  to  the 
British  Assoolation,  1864,  p.  287,  a  *' Cardita  incrassatus  Pfeiffer" 
is  cited  from  the  Proceedings  of  the  Zoological  Society  for  1852,  p. 
157.  No  such  species  occurs  in  the  locality  mentioned,  or  any- 
where in  the  P.  Z.  S.,  or  elsewhere  that  I  have  been  able  to 
discover.  It  is,  perhaps,  a  case  of  misplacement  of  an  index  slip 
in  the  original  MS.  C.  incrassata  Conrad  is  said  to  be  a  variety 
of  C.  antiquatOf  and  is  not  West  American. 

Descriptions  of  New  Species. 

Venerioardia  (Cyolooardia)  armilla  n.  sp. 

Shell  small,  rounded,  moderately  inflated,  nearly  equilateral, 
white  with  a  pale  brownish  periostracum ;  sculpture  of  from  17  to 
21  well-marked,  rounded  ribs  with  subequal  interspaces;  these  ribs 
are  beaded  with  rounded  or  ovate  nodules  and  continue  to  the  ven- 
tral margin  of  the  valves,  the  interspaces  are  conspicuously  cross- 
striated;  beaks  full,  elevated,  prosogyrate,  with  a  small,  slightly 
impressed  smooth  cordate  lunule  and  very  narrow  escutcheon ;  inner 
margins  strongly  crenate.     Height  9,  length  8,  diameter  6  mm. 

U.  S.  Fish  Commission  stations  2,399,  2,400  and  2,407,  in  the 
northern  part  of  the  Gulf  of  Mexico  between  the  Mississippi  delta 
and  Cedar  Keys,  in  24  to  196  fathoms,  bottom  temperature  51^  to 
66°  F.     U.  S.  Nat.  Mus.,  No.  93,370. 

Venerioardia  (Cyclooardia)  moniliata  n.  sp. 

Shell  small,  rounded,  moderately  inflated,  nearly  equilateral, 
white,  with  20  to  24  radial  narrow  ribs  with  wider,  cross-striated 
interspaces;  the  ribs  are  sculptured  with  tine,  small,  sharp,  dose-set 
tubercles,  the  beaks  small,  nearly  erect,  the  lunule  lanceolate  and 
smooth,  the  escutcheon  similar  but  longer;  internal  margins 
minutely  crenate;  there  is  a  distinct  lateral  and  socket  in  each 
valve,  the  anterior  lateral  being  in  the  left  valve.  Height  and 
length  6.5,  diameter  4  mm. 
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Off   Rio  .laneiro,  Branl,  in   59  fathoms,   bottom   temperalure 
S?"  P.     U.  8.  Nat.  MuB.,  No.  96,132. 
TM«l«*rdla  (CjoloatrdUl  Oooldll  n.  ip-  * 

SheU  thin,  ovate,  inequilateral,  moderately  iDflated  with  about 
23  low,  broad,  rounded  ribe  with  much  narrower  shallow  iaterspacee, 
the  anterior  ribs  slightly  crenulated  by  fine  transverse  ridges,  the 
ribs  behind  the  umbones  nearly  smooth,  covered  by  a  yellowiah- 
brown  perioBtracura ;  lunule  very  small  and  impressed,  escutcheon 
linear;  inner  margin  crenulated  below,  hinge  plate  delicate,  nar- 
row, without  marked  laterals.  Height  13.5,  length  16.5,  diame- 
ter 8  mm.,  the  beaks  somewhat  eroded. 

This  species  may  possibly  be  a  variety  of  V.  ventrieosa,  corre- 
sponding in  its  relation  to  that  spedea  with  V.  novanglite  Moise,  in 
its  relation  to  V.  boreatu.  But  the  probabilities  are  against  it. 
The  measurementa  of  the  two  meet  related  and  geographically  most 
adjacent  forms  are  as  follows : 

V.  ventrieoea,  height  17.5,  length  19,  diameter  15.5  mm. 

V.  tteanttii,  height  14.5,  length  13.5,  diameter  11  mm. 

Only  one,  a  living  specimen,  of  V.  Qouldii  was  obtained  at  a 
depth  of  822  fathoms,  off  San  Diego,  Cal.     U.  S.  Nat.  Mus.,  No. 
109,270. 
V«iierio»Tdia  (CrolMudia)  UoIm  a.  «p. 

Shell  small,  polished,  with  a  smooth  lively  olive-green  perios- 
tracum  over  18  to  20  flat  radial  ribs  separated  by  linear  incised 
sulci  and  crossed  by  similar  concentric  sulci,  about  as  distant  as 
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VeneriMurdia  (Cyolooardia)  alasVaiia  DaU. 

Venericardia  borealii  Conrad,  Proc.  U.  8.  Nat.  Mas.  XIII,  p.  216, 
1890,  ex  parte  ;  and  PI.  XVI.  flg.  8. 

Bering  Sea. 

Cardita  (Olani)  snloosa  n.  sp. 

Shell  small,  trapezoidal,  with  small  elevated  prosogyrate  beaks, 
the  lunule  small  and  deeply  impressed,  escutcheon  linear;  from 
the  beaks  a  wide  and  shallow  sulcus  extends  to  the  lower  posterior 
margin  which  it  dbtinctly  emarginates ;  sculpture  of  about  23  flat- 
topped  ribs  with  much  narrower  channeled  interspaces  ;  the  ribs 
are  crossed  by  concentric  elevated  ridges,  thus  producing  annulalions 
which  are  more  conspicuous  on  the  sides  than  at  the  top  of  the  ribs; 
the  coloration  is  of  dark -brown,  red-brown  and  white,  more  or  less 
articulated  on  the  ribs ;  interior  white,  the  margins  strongly  crenu- 
lated.     Height  7.5,  length  8.5,  diameter  6.5  mm. 

The  only  form  with  which  this  might  be  confused  is  the  young 
of  C  cuvierif  which  is  less  quadrate  and  has  coarser  sculpture  and 
fewer  ribs. 
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NOTES  OK  THE  OBTHOPTEBA  OF  NEW  XEXICO  AND  WESTERN  TEXAS 

BY   JAMES  A.  G.  BEHN. 

• 

The  great  part  of  the  material  on  which  this  study  is  based  was 
collected  for  the  Academy  in  the  spring  and  early  summer  of  1902 
by  Mr.  H.  L.  Viereck  and  the  author.  All  specimens  from  Ysleta 
and  El  Paso,  Tex.,  and  Alamogordo,  Cioudcroft  and  HighroUs, 
N.  M.,  were  thus  collected.  A  general  geographical  and  biotic 
study  of  the  localities  in  the  Sacramento  mountain  region,  New 
Mexico,  will  be  published  later  in  these  Proceedings. 

Specimens  belonging  to  the  United  States  National  Museum  were 
examined  in  conjunction  with  the  Academy  material,  and  such 
specimens  are  designated  in  th'is  paper  by  the  initials  of  that  insti- 
tution. The  loan  of  this  material  was  secured  through  the  kind- 
ness of  Mr.  W.  H.  Ashmead.  The  fine  recent  work  by  Messrs. 
Scudder  and  CockerelP  on  the  Qrthoptera  of  New  Mexico  has 
proven  of  great  value  in  studying  this  collection. 

Family  BLATTIDiB. 
HomoBOgamia  subdiaphana  Scudder. 

Ten  males,  one  female. 

Alaraogordo,  Otero  county,  N.  M.  April  11,  May  5  and  June 
6  and  7,  1902. 

Highrolls,  Otero  county,  N.  M.     June  8,  1902. 

As  the  female  of  this  species  has  not  been  described  I  append  a 
short  description : 

Form  ovate,  the  abdomen  very  broad.  Pronolum  similar  to  that 
of  the  male  in  general  outline.  Supraanal  plate  transverse,  the 
posterior  margin  rounded  and  centrally  emarginate. 

General  color  wood-brown,  edged  on  the  pro-  and  mesonotum 
with  ochraceous.  Pro-,  meso-  and  metanotum  centrally  ornamented 
with  blotches  of  ochraceous,  the  pen irlti mate  abdominal  segment 
bearing  lateral  blotches  of  the  same  tint. 

*  Proc.  Daunport  Acad.  Scu,  IX,  pp.  1-60,  1902. 
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MeaatremenU. 


Total  leDgth, 11.5  mm. 

Length  df  pronotum, 4       " 

Width  of  pTOQotnm, 6       " 

Width  o£  abdomen, 8 

The  first  speciioen  of  thU  epetues  secured  was  t&keu  while  flittiug 
along  a  roadaide  through  mesquite  (ProtopU)  and  greasewood 
(^Larrea)  brush.  Several  spei-imeDB  were  subsequently  taken  near 
the  same  spot,  but  the  remainder  were  all  taken  at  light. 

Familj  UANnDJE. 
Utuuotiia  Binor  (Beaddec). 
One  immature  spedmen. 
Alamogordo,  Otero  county,  N.  M.     May  1,  1902. 

Family  PHASMm.^. 
Diapharontra  ip- 
One  immature  specimen. 

Alamc^rdo,  Otero  counly,  N.  M.     April  23,  1302. 
Family  A-OBIDIDM. 
Sab  family  Aorydiines. 
Faratettiz  toItMUi  (Baiuaura). 
Male  and  female. 

Highrolls,  Otero  county,  N.  M.     May  29  and  31,  1902. 
Tettlgiaaa  UunUil  (Baj). 
^One  female. 

.'iicramento  mounlain*,    N.    .M.,  ."j,(lOO  feet   elevation.      October 
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OrphuUUa  salina  Scudder. 

One  female. 

Sacramento  mountains,  N.  M.,  5,000  feet  elevation.  October 
4,  C.  H.  T.  Townsend  (U.  S.  N.  M.). 

Oomphooerufl  olayatus  Thomas. 
One  male. 
Qoudcroft,  Otero  county,  N.  M.     May  24,  1902. 

PsoloMsa  maonlipannii  Scodder. 

Three  males. 

Alamogordo,  Otero  county,  N.  M.     May  8  and  30,  1902. 

One  male. 

La  Cueva,  Organ  mountains.  Donna  Ana  county,  N.  M.,  about 
5,300  feel  elevation.     August  30,  C.  H.  T.  Townsend. 

PsoloBsia  fermginea  Scudder. 
Two  males. 
Alamogordo,  Otero  county,  N.  M.     lilay  5  and  30,  1902. 

Stirapleara  pnsiUa  Scudder. 

Four  males,  eight  females. 

Alamogordo,  Otero  county,  N.  M.  April  14,  24  and  26,  May 
9  and  30,  1902. 

Highrolls,  Otero  county,  N.  M.     June  3  and  11,  1902. 

Stirapleiira  mesoalero  n.  ip. 

Type;   ?. 

Highrolls,  Otero  county,  N.  M.     June  9,  1902. 

A^llied  to  S.  tenuicarina  and  pusilla  Scudder,  but  differing  from 
the  former  in  the  non-sulcate  frontal  costa,  the  carinate  vertex, 
rectangulate  fastigium  and  the  shorter  wings,  and  from  the  latter 
in  the  non-sulcate  frontal  costa,  the  carinate  vertex,  the  sub- 
trigonal  lateral  foveolas  and  the  shallower  mesostemal  lobes. 

Form  rather  heavily  built.  Head  with  the  vertex  slightly  tumes- 
cent and  bearing  a  marked  median  carina;  fastigium  subelliptical 
and  considerably  excavated,  the  margins  well  raised  and  rectangu- 
late anteriorly,  the  carina  of  the  vertex  being  continued  forward 
over  the  greater  portion  of  the  fastigium;  lateral  foveolse  sub- 
trigonal,  the  an tero-superior  angle  being  subobsolete;  frontal  costa 
strongly  constricted  superiorly  and  also  to  a  slight  degree  above  the 
ocellus,  lateral  margins  expanding  inferiorly  and  becoming  obsolete, 
the  entire  length  plane  and  non-sulcate,  the  section  inferior  to  the 
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ocellus  beJDg  ralher  heavily  punctate;  eyes  eubovate,  but  slightly 
longer  than  the  infraocular  portion  of  the  genie;  antennie  not 
equaling  bead  and  proaotum  in  length.  Pronolum  moderately 
constricted  meaially,  the  lat«ral  carinee  being  considerably  expanded 
both  anteriorly  and  posteriorly;  median  carina  distinct,  cut  very 
slightly  before  the  middle;  posterior  mai^n  of  the  pronolum 
obtuse-augulate,  the  apex  well  rounded;  lateral  lolies  snbequal  in 
width,  the  lower  margin  sinuate  anteriorly,  the  surface  finely  granu- 
late. Tegmina  slightly  exceeding  the  abdomen  in  length.  Meeo- 
stemal  lobes  rather  deep,  con»derably  deeper  than  half  the  width 
of  the  interspace. 

General  color  reddish -brown,  the  sides  of  the  head,  upper  por- 
tions of  the  lateral  lobes  of  the  pronoturo,  pleura  and  V  markings 
on  the  upper  surface  of  the  hind  femora  much  darker  in  intensity 
than  the  general  upper  surface.  Lower  surface  pale  yellowish. 
Tegmina  with  traces  of  quadrate  raaculations  in  the  distal  half. 
MeasuremenU. 

Length  of  head  and  ho<Iy, 24.5  mm. 

Length  of  pronotum, 4       " 

Length  of  tegmina, 15.5    " 

Length  of  hind  femora 12.5    " 

Subfamily  (Edipodinee. 

Arphik  tsp«nta  Scuider. 

Twenty-one  males,  nine  females. 

Alamogordo,  Olero  county,  N.  M.     April  30,  Sfay  4,  5,  6,  8, 
y,  12  and  16,  1902. 
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Hippiscm  lapoteons  (Saussure). 

One  male,  three  females. 

Highrolls,  Otero  county,  N.  M.     June  11,  1902. 

This  specias  is  very  closely  related    to  H,  corallipes  and  quite 
difficult  to  separate. 
Hippisous  pumilm  Scudder. 

Fourteen  males,  one  female. 

Cloudcroft,  Otero  county,  N.  M.     May  21,  22,  23  and  24,  1902. 

Only  previous  New  Mexican  record  from  Taos  Valley,  northern 
New  Mexico. 

Tropidolophus  formosns  (Say). 

One  female. 

Lunas  Well,  Sacramento  mountains,  N.  M.     September  29,  C. 
H.  T.  Townsend  (U.  S.  N.  M.). 

Dissosteira  Carolina  (Linnaeus). 

One  male,  two  females. 

Sacramento   mountains,    N.    M.,    5,000-6,500   feet    elevation. 
October  3  and  4,  C.  H.  T.  Townsend  (U.  S.  N.  M.). 

Laotista  bosoanus  n.  sp. 

Type ;  female. 

Ysleta,  El  Paso  county,  Tex.     April  2,  1902. 

Apparently  allied  to  L.  pellepidus  Saussure,  but  differing  in  the 
lineato-rugose  pronotum,  the  acute -angulate  posterior  process  of  the 
pronotum,  and  in  the  hyaline  and  unclouded  margin  of  the  apex 
of  the  wing. 

General  form  deep,  compressed.  Head  with  the  fastigium  broad 
and  very  shallow,  the  margins  but  slightly  elevated,  anteriorly  trun- 
cate; vertex  rugose  and  bearing  a  central  carina,  which  extends  a 
con.siderable  distance  forward  on  the  fastigium ;  frontal  costa  rather 
broad,  expanded  above  the  ocellus,  non-sulcate,  heavily  punctate; 
eyed  ovate,  about  equal  to  the  infraocular  portion  of  the  genae.  Pro- 
notum with  the  nietazone  lineato-rugose,  the  lateral  lobes  with  com- 
paratively slight  rugosities;  median  carina  low,  most  elevated  on 
the  prozona,  the  transverse  sulcus  well  marked;  posterior  angle 
acute,  the  margin  subconcave;  jxwterior  angle  of  the  lateral  lobes 
rotuudate.  Tegmina  elongate,  the  cor^tal  field  strongly  developed 
basally.  Posterior  femora  robust,  the  lower  carina  well  developed 
but  not  strongly  arched;  posterior  tibiae  shorter  than  the  femora. 

4'5 
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General  color  dull  aehy -brown,  dirty  yelloniBli  beneath;  limbs 
and  eyes  miSufled  with  reddish  brown ;  antennffi  dull  browniah,  finely 
pimclate  with  a  darker  tiat.  Tegmina  with  fiunt  traces  of  basal, 
median  aad  pre-apical  bands.  Wings  with  the  disk  pale  yellowish, 
the  fuscoiu  baad  rather  broad,  involving  the  posterior  margin  and 
Bending  out  a  rather  broad  but  short  humeral  spur;  apex  hyaline, 
the  nervures  fuscous,  the  margins  unclouded  except  the  costal  por- 
tion. Posterior  tibin  grayish-blue,  with  a  dull  glaucous  pre-geni- 
cular  annuIuB  ;  spines  basally  glaucous,  terminally  black. 
MeoMrementt. 

Length  of  head  and  body, 21     mm. 

Length  of  proDotum, 6       " 

Length  of  tegmina 22       " 

Length  of  hind  femora, 12.5    " 

lCMt«bi«ffai»  Mp«miii  <Scadd«r). 

Twenty-four  males,  twenty-five  females. 

Sacramento  mountuns,  \.  M.,  6,5U0  feet  elevation.     October, 
C.  H.  T.  Townaend  (U.  S.  N.  M.  >. 
Trlmarotiopl*  awlanopterft  McNeill. 

Two  males. 

Sacramento  mountains,  N.  M,,  6, 500  feet  elevation.     October  3, 
C.  H.  T.  Townsend  (U.  S.  N.  M.j. 

Only  previous  record  is  the  type  locality —Silver  City  (Bruner). 
Trlmarotropii  TinonUta  Bcndder. 

Seventy-five  males,  fifty  females. 


1902.]  KAirnuii  boibvobs  of  philadslfhia.  723 

Heliaatai  aridns  (Bruner). 

Forty-one  males,  nineteen  females. 

Alamogordo,  Otero  county,  N.  M.     April  lO-Hay  16,  1902. 

Highrolls,  Otero  county,  N.  M.     May  31,  1902. 

Ysleta,  El  Paso  county,  Tex.     April  2,  1902. 

This  species  exhibits  an  enormous  range  of  color  variation,  vary- 
ing from  an  extreme  rusty  form  with  a  bluish  oast  to  the  tegmina, 
to  a  dull  bluish-black  form  with  an  ashy  sufihision  on  the  head. 
Some  specimens  have  the  hind  femora,  wings  and  pronotum  with 
strong  maculations,  while  others  are  almost  immaculate. 

When  at  rest  on  the  Larrea  and  mesquite  plains  this  species  is 
very  hard  to  detect,  and  is  frequently  unnoticed  until  it  is  almost 
trampled  under  foot.  The  habitat  of  this  species  appears  to  be  a 
purely  desert  one. 

Braohystola  magna  (Glrard). 

One  male,  two  females. 

Organ  mountains.  Donna  Ana  county,  N.  M.  September  27, 
C.  H.  T.  Townsend  (U.  8.  N.  M.). 

Sacramento  mountains,  N.  M.,  6,500  feet  elevation.  October 
3,  C.  H.  T.  Townsend  (U.  S.  N.  M.). 

Phrjmotettix'  Uhivavensii  (HAldeman). 
One  male  and  one  female. 

Alamogordo,  Otero  county,  N.  M.     May  13,  1902. 
El  Paso,  Tex.     March  31,  1902. 

Subfamily  LooustlnsB. 
Campylaoantha  vegana  Scudder  and  CockereU. 
One  female. 
Las  Vegas,  N.  M.     August,  T.  D.  A.  Ck)ckerell. 

JEoloplns  elegani  Scudder. 

One  male  and  one  female. 

Mesilla  valley,  Donna  Ana  county,  N,  M.  October  8,  C.  H. 
T.  Townsend  (U.  S.  N.  M.). 

JEoloplns  craisus  Scudder. 

One  female. 

White  Sands,  between  the  Sacramento  and  San  Andreas  moun- 
tains, N.  M.     September  30,  C.  H.  T.  Townsend  (U.  8.  N.  M.). 

'  For  use  of  this  name  in  place  of  Haldemanella  see  Rehn,  iVoe.  Accid, 
If  at.  8ci.  Phila.,  1908,  p.  506. 
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,,  One  male. 

Sncnunenlo  mountains,  N.  M.,  6,500  feet  elevation.     Oclober 
3,  C.  H.  T.  Townsend  (U.  8.  N.  M.). 
Xalasoplni  atUnii  (KUer). 

Two  males,  three  feuialea. 

Sacnunento  mountains,  N.  M.,  6,500  feet  elevation.     October 

3,  C.  H.  T.  Townsend  (U.  S.  N.  M.). 
Iblanoplu  ftltitndliinm  (Bendder). 

Three  females. 

aoudcroft,   Otero  county,  N.  M.     May  22  and  26,  June  17, 
1902. 
XaUnopIn*  Mpellum*  Scuddei. 

One  female. 

Top  of  Las  Vegas  range,  San  Miguel  county,  K.  M.     June  28, 
1902,  H.  L.  Viereck. 
Iblsiiopliii  fitmiur-rabnm  [DeQ«er]. 

Two  males,  six  females. 

Sacramento  mountains,  N.  M,,  5,000  feet  elevation.     October 

4,  C.  H.  T.  Townsend  (U.  S.  N.  M.). 
■•Unoplni  Mrpiilwitn*  Scudder. 

Fourteen  males,  ten  females. 

Sacramento'  mountains,  N,  M.,  6,500  leet  elevation,  Oclober  2 
and  3,  C.  H.  T.  Townsend  (U.  S.  N.  M.). 

On  comparison  with  Mexican  specimens  in  the  collection  of  ihe 
Academy  these  prove  indistinguishable. 
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Daotylotnm  variegatum  (Scudder). 

One  female. 

Lunas  Well,  Sacramento  mountains,  N.  M.  September  29,  C. 
H.  T.  Townsend  (U.  S.  N.  M.). 

The  collection  of  the  United  Slates  National  Museum  also  con- 
tains specimens  from  Ojo  Caliente,  Rio  Arriba  county,  N.  M.,  and 
Huachuca,  Cochise  county,  Ariz. 

On  a  comparison  of  this  species  with  D,  pictum  (Thomas),  it  will 

be  seen  that  practically  the  only  important  diagnostic  character  is 

the  shape  of  the  tegmina. 

a. — Tegmina  elongate-ovate,  at  least  twice  as  long  as  broad, 

pictum  (Thomas). 
CM,  — Tegmina  ovate,  not  more  than  half  as  long  again  as  broad, 

variegatum  (Scudder). 

Family  TBTTiaONIDiB. 

Ceathophilm  uniformii  Scudder. 

One  male  and  one  female. 

Beulah,  San  Miguel  county,  N.  M.  July  10,  1902,  T.  D.  A. 
Ck)ckerell. 

Ceuthophilus  pallidm  Thomas. 

Eighteen  males,  nineteen  females. 

Cloudcroft,  Otero  county,  N.  M.  May  21,  23  and  26,  June 
19,  1902. 

UdeopsyUa  viereoki  n.  sp. 

Type;  male  (?). 

Cloudcroft,  Otero  county,  N.  M.     May  27,  1902,  H.  L.  Viereck. 

Differing  from  both  previously  known  species  of  the  genus  in  the 
smooth  upper  surface  of  the  anterior  tibise  and  the  abbreviate 
character  of  the  posterior  tibisB,  which  latter  are  shorter  than  the 
femora.  This  specimen  was  found  dead  and  is  rather  badly  mutil- 
ated, the  extremity  of  the  abdomen,  the  palpi,  the  median  limbs, 
the  lab  rum  and  clypeus,  antennse  and  the  apical  joints  of  the  tarsi 
bein^  badly  damaged  or  gone. 

I  take  great  pleasure  in  dedicating  this  rather  striking  form  to 
my  friend  and  fellow -worker,  Mr.  H.  L.  Viereck,  to  whose  tireless 
energy  and  perseverance  the  large  entomological  collection  of  the 
Alamogordo  and  Cloudcroft  regions  is  entirely  due. 

General  form  heavy  and  obese.     Head  with  the  vertex  but  very 
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slightly  laised ;  eyee  subtrigonal,  flat  Pronotum  broad,  the  ante- 
rior mai^in  slightly  emarginate  centrally,  truncate  poeteriorly. 
Metaootum  deep,  exceeding  the  meeonotum  in  lateral  depth. 
Abdomen  compresaed,  eubcaiinate  superiorly.  Anterior  femora 
with  a  well -developed  inferior  median  buIcus,  the  inner  margin 
bearing  one  large  and  two  small  spines  on  the  distal  section ;  tibiss 
flat  above,  heavily  puoctate  and  unarmed,  below  subsulcate  and 
with  three  pur  of  spines,  spurs  four  in  number,  the  anterior  externa] 
one  very  short  and  blunt.  Posterior  femora  stout,  ihe  lower  sulcus 
deep,  the  maigins  strongly  beset  with  innumerable  small  teeth,  the 
internal  mar^  bearing  the  greatest  number ;  tibiee  slightly  bowed, 
the  superior  surface  flat,  with  four  (o  five  pair  of  spines  of  the 
first  and  a  few  irr^ularly  scattered  spines  of  the  second  order, 
distal  portion  of  the  inferior  surface  with  six  recumbent  spines,  the 
upper  pur  of  spurs  slightly  the  longer. 

General  color  ochraceous,  suffused  above  with  reddish- brown,  the 
s^ments  with  their  posterior  borders  blackish. 


Length  of  head  and  body  (approximately),  ....  23     n 

Length  of  pronotum 9 

Bretulth  of  pronotum, 10.2 

Length  of  hind  femur, 19 

Length  of  hind  tibia, 17 

Family  ORTI1LID.SI. 
Snb&mlly  OryUince. 
flryllni  intCKU  Scuddw. 
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Size  rather  small  and  form  comparatively  slender.  Head  mod- 
erately large,  slightly  tumid,  both  on  the  occiput  and  gense  ;  vertex 
declinate,  broad  and  flattened;  eyes  oval.  Pronotum  about  once 
and  a  half  as  broad  as  long,  emarginate  anteriorly,  the  posterior 
border  slightly  arcuate ;  lateral  margins  tumid,  surface  obscurely 
punctulate  ;  lateral  lobes  shallow,  the  anterior  angle  obtuse,  the 
lower  margin  sloping  upward  and  backward  to  the  rounded  poste- 
rior angle.  Tegmina  moderately  long,  not  much  more  than  twice  as 
long  a?  the  pronotum,  the  mediastinal  view  with  three  branches. 
Anterior  and  median  limbs  rather  slight,  compressed.  Posterior 
femora  moderately  heavy,  rather  attenuate  apically;  tibise  two- 
t birds  as  long  as  the  femora,  armed  with  6-8  spines  on  each  margin, 
the  upper  inner  calcar  distinctly  shorter  than  the  intermediate 
one.  Ovipositor  reaching  to  the  apex  of  the  outstretched  meta- 
tarsus. 

General  color  blackish-brown,  the  infraocular  portion  of  the 
genae  and  the  humeral  angle  of  the  tegmina  ochraceous,  the  veins 
of  the  mediastinal  area  being  of  the  same  color.  Posterior  femora 
orange-red,  becoming  dull-brownish  posteriorly. 

Measurements. 

Length  of  head  and  body,    . 17.6  mm. 

Length  of  pronotum, ' 4 

Length  of  tegmina, 9 

Length  of  hind  femora, 11 

Length  of  ovipositor, 16 


<< 


Miogryllm  lineatui  (Scudder)? 

One  immature  male. 

Alamogordo,  Otero  county,  N.  M.     April  25,  1902. 

This  specimen  is  very  questionably  assigned  to  this  species,  and  a 
number  of  characters  show  considerable  difference  from  the  descrip- 
tion. Considering  the  apparently  immature  condition  of  the  speci- 
men I  think  this  the  best  course  to  adopt. 

Subfamily  CEoanthixiflB. 
(Eoanthus  sp. 

One  immature  female. 

Alamogordo,  Otero  county,  N.  M.     June  9,  1902. 

This  species  is.  in  all  probability  undescribed  and  shows  closest 
relationship  with  (E.  niveus  and  angustipennis. 
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BY   H.    VIBRBCK. 


This  paper  is  the  result  of  a  study  of  material  collected  id  the 
}r«ar  1901  and  received  for  identification  from  Prof.  Cockerell. 
Unlena  otherwise  staled,  he  is  the  collector  of  the  specimens  under 


Three  9  9,  10  to  12  mm.  in  length.  The  abdomiual  faaciie 
vary  from  ocbreous  to  whitish. 

San  Pedro,  July  4,  11. 

Specimens  in  the  Coll.  Am.  Ent.  Society  represent  the  originals 
only  and  are  from  "Colorado"  and  "New  Mexico"  (Ctessou 
CoU.). 

One  (?,  Ia  Jolla,   August,  has  the  dorsum  of   thorax  covered 
with  an  ochraceous  pubescence.     The  clypeus  is  all  yellow,  a  black 
dot  on  each  side. 
DUduik  rinooni*  opnntia  CUl.  (Det  Ckll.). 

San  Pedro,  July  27,  at  flowers  of  OputUia. 
DUdAllm  aluttkUi  Creaa. 
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the^second.  Pronotum  punctured  on  the  anterior  margin.  Dorsu- 
lum^sub-opaque,  closely  punctured.  Tubercles  apparently  impunc- 
tate.  Tegulffi  with  well-separaled  punctures.  Mesopleurae  punctured 
much  like  doraulum.  Scutellum  with  a  median  longitudinal  impres- 
sion,'covered  with  shallow  punctures.  The  parts  of  the  posterior  face 
of  metathorax  adjoining  the  area  covered  with  a  thin  whitish  ap- 
pressed  sort  of  pubescence.  The  rest  of  the  thorax  and  the  greater 
part  of  the  legs  covered  with  pubescence  similar  to  that  on  the 
head.  The  pubescence  on  the  inner  sides  of  the  tarsi  of  a  pale 
golden  tint.  Wings  hyaline,  apical  and  marginal  cell  smoky, 
stigma  pale  brown,  nervures  dark  brown,  transverse  median  ner- 
vure  interstitial.  Abdomen  finely  closely  punctured,  covered  with 
vthitish  pubescence  in  the  same  degree  as  the  head  and  thorax, 
apical  dorsal  segment  silvery. 

Black;  labrum,  clypeus,  base  of  mandibles,  supraclypeal  mark, 
lateral  face  marks  which  border  the  eye  extending  nearly  to  the 
top  and  over  to  the  insertion  of  antennse,  apical  dot  on  scape,  pro- 
notum, tubercles,  tegulse,  a  dot  below,  an  almost  rectangular  mark 
below  this  on  the  mesopleurse,  a  dot  on  scutellum  at  each  comer  of 
scutellum,  the  scutellum,  postscutellum,  a  spot  on  each  side  on  the 
under  side  of  mesothorax,  the  four  posterior  coxsd  in  front,  an 
apical  mark  on  all  femora,  the  tibise  chiefly  on  the  outside,  the 
tarsi  in  front,  an  almost  even  band  on  the  first  segment  separated 
from  the  apex  by  a  narrower  brown  band,  second  segment  with  an 
emarginate  band,  third,  fourth  and  fifth  segments  with  regular 
bands,  yellow.  Flagellum  beneath  light  brown,  above  dark  brown. 
The  four  anterior  legs  with  their  coxse,  femora  and  tibiae  in  part  tes- 
taceous to  almost  ferruginous. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia. 

Type  locality,  San  Pedro,  Cal.,  July  11. 

One  ?.  This  comes  near  7no(ie«to,  but  is  distinguished  at  once 
by  the  characters  in  the  diagnosis.  Cotype,  one  ? ,  same  place 
and  date  as  the  type. 

Spheoodes  mandibularii  Cress. 

One  ?,  San  Pedro,  July  11  (T.  D.  A.  (kxjkerell). 

Previously  recorded  from  Texas  (Belfrage) ;  Ottawa,  Can. 
(Harrington) ;  Carlinville,  111.  (Robertson) ;  Mesilla  valley, 
N.  M.  (Cockerell). 
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CallatM  utUfliTiiiovi  Pk>t. 

Two  i^S',  La  JoUa,  August, 

ProTancher'E  deecripLion  is  very  brief,  but  this  is  doubtless  the 
Bpecies  he  had  before  him ;  a  fuller  descripliou  is  submitted. 

S". — Length  8  mm.  All  of  face  below  anlennfe  hidden  by  a 
long  white  pubescence.  Above  the  antenna  the  face  is  closely 
punctured,  opaque,  the  pubescence  sparser,  yellowish.  Cheeks 
with  whitish  pubescence,  space  between  eyes  and  base  of  mandibles 
a  little  less  than  width  of  the  latter  at  base,  labrum  polished, 
divided  into  five  ridges,  the  one  in  the  middle  broadesi,  with  a  dent 
near  its  base.  First  joint  of  fli^llum  apparently  a  litlle  shorter 
than  the  second.  Dorsulum  closely  punctured,  opaque,  shiny  in  front, 
the  punctures  a  little  larger  than  those  on  top  of  head.  Pubescence 
on  dorsum  of  thorax  the  same  color  as  that  on  top  of  the  bead. 
Mesopleurie  as  closely  punctured  as  possible  without  being  confluent, 
punctures  about  the  same  size  as  those  on  dorsulum,  pubescence 
white  like  on  the  cheeks.  Disk  of  roetathorax  divided  into  about: 
eight  deep,  shining,  squarn  pits,  by  narrow  longitudinal  ridges.  En- 
closed space  on  posterior  face  of  metathorax  not  exactly  smooth  nor 
highly  polished,  triangular  in  shape  and  wider  at  base  than  long. 
The  adjoining  areas  indistinctly  sculptured,  subopaque.  Legs 
covered  with  loose  white  hairs.  Wings  perfectly  clear,  the  ner- 
vures  and  sligma  dark  brown.  First  recurrent  nervure  received  in 
about  the  middle  of  the  second  submarginal  cell,  the  same  ceD 
about  three-fourths  as  long  on  the  radius  as  on  the  cubitus.  Trans- 
verse median  nervure  interstitial,  curved  out.     Abdomen  subopaque. 
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Spilomena  foxii  Ckll. 

One  9,  San  Pedro,  July  16  (W.  P.  and  T.  D.  A.  Cockerell). 

The  only  other  record,  that  of  the  unique  type,  is  Santa  F^, 
N.  M.  (T.  D.  A.  Cockerell). 

Stigmm  fulvipei  Fox. 

Three  9  9  found  burrowing  in  a  sandbank  at  San  Pedro,  July  6 
(W.  P.  and  T.  D.  A.  Cockerell).  Only  the  unique  t}T)e  from 
Los  Angeles,  Cal.  (D.  W.  Coquillet),  was  heretofore  known. 

Hotogonia  nigripennii  oooidentalii  n.  subsp. 

9. — Length  16  mm.  Differs  from  the  typical  form  by  the 
smoother  sculpture  and  short  longitudinal  impressed  line  on  each 
side  of  dorsulum,  by  the  duller  and  more  finely  sciJptured  scutel- 
lum  and  by  the  medial  longitudinal  impression  of  the  postscutellum. 
The  fiagellum  is  approximately  as  long  as  head  and  thorax.  The 
flagellum  of  N.  oBqualis  is  distinctly  longer  than  the  head  and 
thorax,  measuring  10  mm.  in  the  type  (9)  and  consequently 
2  mm.  longer  than  length  of  head  and  thorax  (8  mm.). 

The  only  specimen  of  N.  nigripennis  heretofore  recorded  is  the 
unique  type  in  Coll.  Am.  Ent.  Society,  from  **  New  York.*'  This 
is  a  most  interesting  find,  and  shows  how  little  we  know  of  the  dis- 
tribution of  certain  species. 

Enoeroeris  insignii  Prov. 

Eueerceris  insignis  Prov.  Add.,  Hym.  Qaeb.,  p,  418,  1888  (c^  not  9  )• 
Cerceris  provancheri  D.  T.,  Wien.  Ent.  Zeit.,  IX,  1890,  p.  SJ04. 

One  df  La  Jolla,  August,  at  flowers  of  Erigonum  fudciculatum. 
It  is  evident  from  Provancher's  description  that  he  described  a  c? 
and  not  a  9 . 

Ceroerii  oookereUi  n.  sp. 

Entire  tegument  strongly,  more  or  less  closely  punctured. 

cT.—  Length  7.5  mm.  Clypeus  dullish  with  small  punctures  and 
large,  close,  somewhat  indistinct  punctures,  the  rest  of  the  face 
below  the  insertion  of  antennse  with  large,  rather  indistinct  punc- 
tures more  separated  than  on  clypeus,  the  spaces  between  the  punc- 
tures minutely  punctate ;  area  in  the  middle  of  the  face  broad,  flat 
anteriorly,  abruptly  and  decidedly  keeled  posteriorly  between  the 
insertion  of  antennse,  the  face  below  antennae  covered  with  a  cloee, 
fine,  silvery  pubescence  and  sparser  longer  hairs,  head  above  the 
antennse  with  strong,  separated  punctures,  the  space  between  them 
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poliBhed.  Space  between  poslerior  ocelli  a  Ultle  leae  than  ihat 
between  Ihem  and  nearest  eye  margin,  cheeks  with  deep  separate 
punctures,  not  as  strong  as  on  top  of  head,  the  space  between  the 
punctures  rather  opaque,  minutely  punctured.  The  head  and  cheeks 
with  fine  long  hairs.  First  joint  of  the  llagellum  about  one  and  a 
half  times  as  long  as  the  second.  Pronotum,  dorsulum  and  scutel- 
lum  covered  with  large,  distinct,  separated  punctures,  the  space  aep- 
arating  them  polished,  postscutellum  sparsely  punctured,  ijhining, 
meeopleura  stroogly  and  coarsely  punctured.  Enclosed  space  of 
metanolum  triangular  with  longitudinal  suIceb  medially,  polished 
transverse  striEe  radiating  to  each  side  of  anterior  half  of  sulcus,  the 
net  of  the  metanolum  deeply,  almost  confluently  punctured  and 
shiniog,  mesopleuree  punctured,  becoming  impunclate  near  the 
suture;  from  the  base  of  the  metapleure  rise  two  oblique  raised 
lines,  joining  to  form  an  acute  angle,  the  apex  pointed  forward ;  the 
margins  of  the  metapleune  make  this  a  triangle,  with  the  base  in- 
curved anteriorly.  Entire  thorax  pilose  like  the  head  around  the 
ocelli,  legs  ciliate  and  more  or  less  disUnctly  covered  with  a  fine 
appresaed  pubescence.  Wings  subhyaline,  nervures  at  base  reddish, 
nervures  and  stigma  brown,  apical  cell  especially  infuscated. 
First  segment  of  abdomen  with  a  small  polished  triangular  impres- 
sion, abdomen  dorsally  uniformly  sculptured,  with  deep  separated 
punctures,  shining.  Pygidial  area  practically  oblong,  strongly 
margined,  deeply  punctured,  shining,  covered  with  sparse  hairs. 
The  abdomen  sericeous,  all  the  dorsal  segments  distinctly  pilose. 
Black ;  base  of  mandibles,  all  of  the  face  below  the  insertion  of 
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Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia.  Cotype,  one  c?,  same 
place  and  date. 

Plulanthof  orabroniformii  Sm. 

PhilanthuB  crabroniformU   Sm.,  Cat.  Hym    Brit.   Mas.,   IV,  474, 

1856.  c?. 
Philanthus  multimaculatus  Cam.,  Biol.  Cent.  Am.  Hym.,  II,  183, 

1891,  c?. 
Philanthus  anna  Dun.,  Ent.  News,  VIII,  68,  1897  ((^  not  9 ). 
Philanthus  cleoma  Dan.,  Can.  Ent.,  XXX,  152,  1898,  $. 

One  dy  La  JoUa,  August.  Two  c?c?,  San  Pedro,  July  10.  A 
variable  species,  but  distinguished  from  its  relatives  by  the  produced 
front  of  male,  the  sparse  deep  punctures  of  dorsum  and  the  closer 
deep  punctures  of  abdomen  common  to  both  sexes.  In  the  male 
the  front  has  a  medial  longitudinal  impression,  or  is  smooth,  or  with 
a  slightly  raised  line ;  an  analogous  variation  appears  in  the  front 
of  the  ? ,  the  color  pattern  is  also  variable,  more  elaborate  or  less 
than  the  pattern  described  by  Smith.  This  species  is  recorded 
from  Colorado,  Washington,  New  Mexico,  California  (type  local- 
ity), Oregon  and  Montana.  The  Colorado  specimens  are  the  more 
strongly  colored. 

Philanthus  paoifioui  Cress. 

Two  dd,  San  Pedro,  Cal.,  July  9. 

Diplopleotron  bmnneipei  Cress. 

One  ?,  identical  in  size,  structure  and  sculpture  with  the  tjrpe 
from  Nevada ;  it  differs  in  color  of  the  prothorax  which  is  black, 
and  in  the  darker  antennae,  tegulie  and  legs ;  the  abdomen  is  black 
with  exception  of  the  apex  of  pygidium. 

San  Pedro,  July  11. 

Mygnimia  ustulata  Dab  lb. 
One  c?.  La  Jolla,  August. 

Gryptooheilus  flammipennis  Sm. 

Two  9  9,  San  Pedro,  July  27.  Another  9  in  Coll.  Am.  Ent. 
Soc.  from  Palo  Alto,  1891  (Leland  Stanford,  Jr.,  Univ.). 

Hemipogonius  subopaoni  Cress. 

One  9,  San  Pedro,  July  28  (A.  Springer).  Pennsylvania  is 
the  only  locality  so  far  known  for  this  species  represented  by  the 
uniquti  types  9  and  cf .  It  seems  quite  strange  that  it  should  be 
found  on  the  Pacific  coast.  A  careful  comparison  reveals  no 
specific  difference  between  this  specimen  and  the  type :  the  wings 
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are  menly  darker  with  a  stronger  violaceous  reflection.     One  ^ 
at  the  same  place  and  time  (T.  D.  A.  Cockerell). 
Agwi*  MMpU  ci«M. 

One  ?,   La  Jolla,  Aug^t.      Winge  uniforiulj  fuecoua,  apical 
border  paler.     Specimens  from  Atco,  N.  J.,  June,  1897  (C.  W. 
JohoBon),  Dakota,  Texas,  Las  Cnicee,  N.M.,  October  19,  fouDd 
dead  (Ckll. ),  have  wings  mottled  as  in  the  type  from  Geor^a. 
Agenik  BnpLorbiB  n.  sp. 

(?■ — Length  4  mm.  Read  apparontly  impimctate,  opaque,  face 
below  antennn  covered  with  approseed  dlvery  pubescence,  space 
between  posterior  ocelli  a  little  lees  than  that  between  them  and 
nearest  eye-mar;^,  first  joint  of  flagellum  as  long  as  or  a  little 
shorter  than  the  second.  Thorax  dull,  covered  with  very  fine  sit- 
very  puhefloenoe,  apparent  only  in  certain  lights.  Wings  almost 
uniformly  darkened,  pale  brown,  nervures  and  stigma  dark  brown 
Abdomen  shining,  somewhat  compressed,  covered  with  a  finer  and 
lees  apparent  pubescence  than  the  thorax.  First  segment  not  dis- 
tinctly petiolate,  about  twice  as  long  as  broad  at  apes.  3Legs  very 
finely  sericeous.  Second  submar^nal  cell  along  the  cubitus  a  little 
longer  than  the  first. 

Black,  tibife  and  tarei  brownish.  Apical  dorsal  s^ment  with  a 
white  spot. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia. 

Type  locality,  San  Pedro,  Cal.  Related  lo  A.  peHolattu  Cress., 
from  Illinois,  but  smaller  and  without  a  distinctly  petiolate  first 
abdominal  segment. 
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sericeous.  Second  submarginal  cell  almost  narrowed  to  a  point  on 
the  cubitus.  Wings  smoky,  bluish  and  iridescent  in  certain  lights. 
Black  with  a  bluish  cast.     The  legs  black. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia. 

Type  locality,  San  Pedro,  Cal. 

One  cf,  July  27,  on  Euphorbia.  Much  like  A,  eylindricus 
Cress.,  but  that  is  duller  and  has  a  petiolate  submarginal  cell. 

Anoplini  (Pompilinni)  margiaatiu  Say. 
One  cT,  San  Pedro,  July  11. 

Pedinaspii  pUnatui  Fox. 

Two  d^dt  La  Jolla,  August.  First  record  of  the  c?.  Aside 
from  the  ordinary  sexual  characters  this  is  just  like  the  female. 

Yeipa  oooidentalii  Crees. 

La  Jolla,  August.     One  9 . 

Anoiitrooemi  halophila  n-  sp. 

Clypeus  finely,  head  and  thorax  above  closely,  coarsely  punc- 
tured. Sides  of  metathorax  produced,  but  not  into  a  sharp  point. 
Black  on  second  abdominal  segment  hour-glass  pattern. 

cf. — Length,  9  mm.  Clypeus  bidentate,  sparsely  punctured, 
slightly  produced  across  the  middle,  with  sparse  rather  long  slender 
hairs.  Front  and  vertex  with  dose  coarse  punctures,  dull  pilose, 
space  between  posterior  ocelli  a  little  larger  than  that  between 
them  and  nearest  eye-margin,  head  posteriorly  bounded  by  a  strong 
margin  which  joins  the  malar  space  close  to  the  margin  of  the 
eye.  First  joint  of  fiagellum  about  one  and  a  half  times  as  long 
as  the  second.  Angles  of  the  pronotum,  produced  though  not 
sharply.  Pronotum,  mesonotum  and  dorsulum  almost  uniformly, 
coarsely  and  closely  punctured,  pilose  like  head,  the  dorsulum  with 
a  median  impressed  line  anteriorly ;  tegulse  shining,  sparsely  punc- 
tured, mesopleurse  more  closely  punctured  and  less  distinctly  than 
mesonotum,  pilose,  metapleune  rugulose  dull,  the  middle  of  the 
margin  produced  into  a  short  blunt  tooth.  The  posterior  &ce  or 
basin  of  metathorax  enclosed  by  well-defined  margins  laterally, 
roughened,  dullish,  a  median  raised  line  extending  up  three-fourths 
its  height,  and  diverging  into  two  raised  lines  before  the  upper 
margin  of  the  basin.  Tarsal  claws  cleft.  Wings  subfuscous, 
marginal  cell  and  an  apical  margin  near  the  marginal  cell  deeply 
clouded,    nervures  of    basal  half   of   wing  and  stigma  yellowish 
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feiTugiDous  lo  ferruginous,  nervures  of  apical  half  dark  brown, 
Becond  submai^nal  cell  narrowed  about  one-half  on  the  radial  ner- 
vure,  the  third  hardly  narrower  on  the  radial  than  on  the  cubital 
nervure.  Punctures  of  first  dorsal  segment  coarser  and  cloaer  than 
on  the  others,  a  median  longitudinal  line  on  the  sides  and  apically, 
face  of  truncation  ahining,  sparsely  punctured.  The  succeeding 
dorsal  segments  becoming  almost  smooth  basally,  finely  punctured 
before  the  maculated  border,  the  latter  dis^nctly  cloeely  punctured. 

Black;  mandibles  except  base  and  apex,  clypeua,  a  short  line 
bordering  eyes  below  emorgination,  a  spot  between  antennie,  front 
of  scape,  a  ^mall  spot  behind  the  eyes,  a  broad  line  on  pronotum,  a 
spot  ou  mesopleune,  greater  part  of  tegulse,  a  spot  on  each  side  of 
Bcutellum,  a  line  on  postscutellum,  tibiae,  tarsi,  part  of  femora,  an 
apical  band  on  first  dorsal  segment  dilated  at  the  sides,  an  apical 
band  on  second  dorsal  e^ment  and  a  cuneiform  mark  extending 
in  obliquely  from  the  lateral  border  of  the  apical  band,  second  ven 
tral  segment  with  an  undulated  apical  band,  separated  narrowly 
from  a  large  blotch  which  takes  up  nearly  all  the  area,  the  other 
segments  (apical  one  excepted)  with  au  apical  band,  ytlhw. 
Hook  and  part  of  the  eighth,  ninth  and  tenth  jointa  of  the  flagel- 
lum  ferrugiuoua,  apical  tarsal  joints  and  claws  more  or  less  darkened. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphio. 

Type  locality,  San  Pedro,  Cal. 

Type  and  one  paralype  July  9,  another  paratype  July  27.  One, 
La  Jolla,  August.  The  La  Jolla  specimen  has  a  yellow  line  on 
the  lateral  margin  of  metathorax.      Allied  to  A.  mlpkureun  Sauas., 
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Photopsii  nnioolor  Cress. 

La  Jolla,  August.  One  c?.  An  interesting  variation,  having 
the  posterior  half  of  thorax  and. the  legs  blackish.  This  is  the 
first  time  the  species  is  recorded  from  any  definite  locality. 

Photopsii  lingulatns  n.  sp. 

Allied  to  albidnctay  but  distinct  by  the  more  sparsely  haired 
abdomen  and  the  almost  impunctate  second  abdominal  segment. 

Length,  cf,  11.5  mm.  Clypeus  truncate,  the  truncation  slightly 
rounded.  Mandibles  obliquely  truncate,  slightly  notched  near  the 
middle  of  the  inferior  edge,  the  truncation  trident  ate,  the  apical 
tooth  strongest,  the  middle  one  weakest,  front  with  a  median  fur- 
row extending  down  from  the  anterior  ocellus  to  between  the  inser- 
tion of  antennsB,  front  almost  smooth,  polished  like  the  rest  of  the 
head,  which  has  shallow,  indistinct  punctures.  Space  between 
posterior  ocelli  greater  than  that  between  them  and  the  anterior 
ocellus  and  greater  than  the  space  between  them  and  nearest  eye- 
margin.  Lower  margin  of  eyes  ahnost  contiguous  with  the  mser- 
tion  of  mandibles.  First  joint  of  fiagellum  about  three-fourths  the 
length  of  the  second.  Prothoitix  rather  coarsely  reticulated,  only 
on  the  sides  is  there  a  small  area  almost  smooth.  Mesonotum  with 
deep,  good-sized,  separated  punctures;  parapsidal  groove  distinct, 
deep,  extending  back  almost  to  the  posterior  margin.  The  lateral 
furrows  merely  indicated  by  faint  line^.  Scutellum  convex,  with 
shallow,  almost  confluent  punctures;  postscutellum  dullish  in  con- 
trast to  the  other  parts  of  the  thorax  which  are  shining,  sculpture 
indefinite.  Disk  of  metathorax  w^ith  a  broad  almost  quadrate 
polished  area,  the  rest  of  the  metathorax,  excepting  the  greater  part 
of  the  metapleurse,  very  distinctly  netted,  the  meshes  large,  the 
pits  shining.  Mesopleune  bulged  outward  along  the  middle,  the 
bulged  surface  irregularly  reticulated,  bounded  by  an  irregular 
ridge  formed  by  the  termination  of  the  reticulation.  The  depressed 
portion  of  the  mesopleurse  with  shallow  punctures  on  the  greater 
part,  partly  smooth,  mesopleunc  below  with  a  few  obscure  punc- 
tures, above  smooth  and  shining.  Petiole  not  strongly  convex, 
about  twice  as  long  as  broad  at  apex,  shining,  roughened  on  the 
basal  half,  with  a  few  indistinct  punctures  on  the  apical  half. 
Second  segment  polished  dorsad,  the  punctures  are  fine  and  well  sep- 
arated or  sparse.  Ventrad  the  punctures  are  seemingly  stronger, 
on  the  basal  half    no  distinct  punctures.     Ilest  of    the  segments 
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finely  Rculplured  to  poliehed  on  basal  half,  the  apical  half  hairy,  a 
small  puncture  seems  to  be  at  the  base  of  each  hair.  On  the  basal 
two-thirds  of  the  third  se^^nent  in  the  middle  there  is  a  curious 
area  like  a  transverse  half  of  an  ellipse,  with  the  rounded  portion 
pointed  toward  the  apex  of  the  segment,  this  has  a  subtle  surface, 
neither  shining  nor  ezadly  dull,  wilh  an  opalescent  cast.  A  fur- 
row of  grayish  felt-like  pubescence  close  to  the  margin  of  the  second 
dorsal  segment.  There  is  no  furrow  with  felt-like  pubescence 
on  the  second  ventral  segment.  The  wings  have  the  third  sub- 
marginal  cell  very  faintly  indicated,  except  at  the  lower  comer, 
where  it  is  altogether  erased,  not  a  trace  of  a  second  recurrent 
nervure.  The  insect  is  almost  uniformly  covered  with  a  moder- 
ately abundant  fine,  long,  pale  pubescence,  that  on  the  abdomen 
sparsest,  pubescence  of  doraulum  stronger,  shorter,  of  a  golden  lint. 

Rather  brownith  testaceous ;  space  between  ocelli,  tips  of- the 
mandibles,  and  parts  of  the  femora  almost  black.  Flagellum 
brownish.  Tibi»  and  tarsi  very  pale  brownish.  Stigma  very  dark 
brown,  nervuree  smoky  teetaceous. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia. 

Type  locality.  La  Jolla,  Cal. 

One  ij.  August. 

OSOHTOPHaiOFflia  □■  I. 

Erected  for  the  reception  of  those  species  having  the  anterior 
margin  of  the  mesoslemum  armed  with  two  processes. 

Type,  OdonlopIuiloptU  exogyrut  a.  sp. 
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gin,  the  emargination  extending  in,  one-half  of  the  width,  the  part 
of  the  mandible  beyond  this  narrow,  oblique,  strongly  margined. 
First  joint  of  flagellum  about  three-fourths  the  length  of  the  second. 
Prothorax  rugose.  Dorsulum  with  strong  separated  punctures,  the 
furrows  of  about  the  same  degree,  none  strong,  merely  impressed 
lines,  starting  about  one-third  the  distance  from  the  anterior  mar- 
gin of  the  dorsulum  and  extending  back  to  the  posterior  margin. 
Scutellum  large,  coarsely  sculptured,  postscutellum  indistinctly  sculp- 
tured, propleurFB  rough  above,  smooth  below,  mesopleurse  with  in- 
distinct shallow  punctures  on  the  depressed  part,  the  bulged  part 
reticulated  but  not  margined,  on  the  posterior  border  smooth  and 
polished.  Disk  of  metathorax  with  an  oblong  area  bisected  by 
a  longitudinal  ridge.  An  almost  triangular  area  to  each  side 
of  the  enclosure,  the  rest  of  the  metathorax  except  the  lower  half 
of  metapleurse  reticulated,  the  meshes  on  the  posterior  face  largest, 
the  lower  half  of  metapleur»  deeply  depressed,  making  a  channel 
which  is  smooth  and  shining.  A  median  raised  line  extends 
from  the  deepest  part  of  the  impression  back  almost  to  the  poste- 
rior cox^,  where  it  helps  to  make  a  narrow  channel,  which  is 
thus  separated  from  the  rugose  area  adjoining  the  ooxn.  Third 
submarginal  cell  entirely  obliterated,  as  is  the  second  recur- 
rent nervure.  Petiole  nearly  twice  as  long  as  broad  at  apex,  con- 
vex but  not  strongly  so,  punctures  rather  shallow,  not  sharply 
defined,  rather  close  together  near  the  margins,  more  separated 
above,  second  segment  polished,  the  punctures  distinctly  finer  than 
those  on  the  first,  a  long  line  with  felt-like  golden  pubescence 
extending  along  the  dorsal  segment  near  the  margin ;  on  the  ventral 
segment  this  line  is  shortened  almost  to  a  spot  The  rest  of  the 
segments  very  finely  punctured. 

Covered  in  greater  part  with  a  golden  pubescence ;  the  pubescence 
of  the  metathorax,  sides  of  thorax  and  the  first  segment  pale, 
.silvery. 

Testaceous;  fiagellum  brownish,  legs  paler  than  rest  of  the 
insect.  Stigma  deep  brown,  nenmres  much  paler,  the  membrane 
slightly,  uniformly  clouded. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia. 

Type  locality.  La  JoUa,  Cal. 

Two  c?c?,  taken  in  August.  In  the  paratype  there  is  a  very 
faint  indication  of  a  third  transverse  cubitus. 
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OdontopbotopcU  oUndaitiiiiii  d.  ip. 

Mesoeternum  with  the  processes  of  a  qiiadntte  character  flattened, 
with  the  anterior  margin  pointing  inward  and  forward,  the  poste- 
rior margin  backward  and  outward.  The  lower  mar^  slightly 
emarginate. 

Length,  d^,  9  mm.  Head  covered  with  closely  arranged  deep 
punctures,  cloeer  between  anterior  ocellus  and  the  insertion  of  an- 
tennge  than  elsewhere.  Posterior  ocelli  about  twice  as  far  apart  as 
they  are  distant  from  the  anterior  one,  the  distance  between  the 
posterior  ocelli  about  equal  to  tbe  distance  between  them  and  the 
nearest  eye-margin,  Liower  margins  of  eyes  almost  contiguous 
with  the  base  of  mandibles.  The  mandibles  not  so  strong,  more 
gently  curved,  having  a  superior  and  inferior  margin,  the  lower 
margin  strongly  notched.  First  joint  of  flegellum  about  three- 
fourths  the  length  of  the  second.  Frothorax  with  contiguous 
punctures  almost  rugose,  the  punctures  more  distinct  dorsally  than 
on  the  sides.  Dorsulum  with  almost  contiguous  ooarse  punctures, 
the  middle  pair  of  furrows  deeper  than  the  lateral  pair,  the  latter  a 
shining  line.  Scutellum  and  postscutellum  opaque,  roughened,  not 
distinctly  sciUptured.  Propleuraa  closely  punctured.  Mesopleurie 
depressed  about  one-half  from  front  to  back,  the  depressed  part 
almost  impunclate  below,  closely  punctured  above,  the  bulged  part 
of  mesopleuTO  covered  with  closely  arranged  shallow  punctures, 
the  face  directed  backward  and  outward,  shining,  almost  impunc- 
tale.  Metathorax  with  a  somewhat  oblong  enclosure  extending  to 
base  of  disk.  This  area  is  about  one  and  a  half  times  as  long  as 
little  brimder  at  aiiex  thun  nl  base,  also 
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cubitus  stands  for  the  second  recurrent  nervure.  Petiole  of  abdo- 
men a  little  less  than  twice  as  long,  as  broad  at  apex,  convex  but  not 
strongly,  on  the  disk  the  punctures  are  distinct,  rather  deep,  large 
and  separated.  The  sides  of  the  petiole  are  rather  moderately 
rugulose ;  second  segment  shining,  punctured,  the  punctures  doeer 
together  on  the  sides  than  on  the  disk  and  not  as  large  as  those  on 
the  disk  of  the  first  segment  or  petiole,  the  rest  of  the  dorsal  seg- 
ments finely  punctured  on  the  apical  half,  second  ventral  segment 
more  coarsely  and  closely  punctured  than  the  second  dorsal  s^ment. 
In  the  middle  of  Ihe  base  of  the  exposed  portion  of  the  third  dorsal 
segment  is  visible  an  area  with  a  subtle  surface,  in  outline  like  a 
U.  The  second  dorsal  segment  has  a  lateral  line  appressed-like 
pubescence  near  the  margin  silvery,  in  some  lights  of  a  dirty  ap- 
pearance ;  on  the  second  ventral  segment  is  a  similar  line,  but  less 
than  one-half  the  length  of  the  one  on  the  dorsal  segment.  The 
entire  insect  is  almost  uniformly  covered  with  a  moderate  amount 
of  long,  fine,  white,  erect  pubescence ;  that  on  the  dorsulum  and 
margins  of  the  segments  is  shorter  and  lies  rather  clo^e. 

Brownish  testaceous;  legs  pale  testaceous,  antennsB  dull,  dirty 
testaceous,  tips  of  the  mandibles  dark  brown. 

Type,  Coll.  Acad.  Nat.  Sci.  Philadelphia. 

Type  locality,  Mesilla,  N.  M . 

One  c?,  taken  at  light,  July  31  (T.  D.  A.  Cockerell).  In  the 
shape  of  the  mesostemal  process  this  species  comes  dose  to  the  type 
of  the  genus,  but  it  is  quite  different  in  many  respects. 

Odontophotopiii  inooineni  n.  sp. 

Process  of  mesostemum  a  sharp  tooth,  in  outline  an  acute  angle. 
The  tooth  is  short,  as  in  mellicausus  and  brevicomis,  but  sharper. 

Length,  cT,  7.5  mm.  Clypeus  slightly  concave,  shining.  Head 
polished,  punctures  small  and  sparse.  Instead  of  a  furrow  running 
from  the  anterior  ocellus  to  between  the  insertion  of  the  antennsB 
there  is  a  dent  a  short  distance  below  the  anterior  ocellus,  and  from 
this  a  rather  indistinct  impressed  line  appears  to  extend  to  the 
margin  of  the  clypeus.  Hardly  any  space  between  the  base  of 
mandibles  and  the  lower  margin  of  eyes.  Posterior  ocelli  about 
twice  as  far  apart  as  they  are  distant  from  the  anterior  ocellus,  the 
space  between  the  posterior  pair  distinctly  less  than  that  between  them 
and  nearest  margin  of  the  eyes.  First  joint  of  flagellum  a  trifle 
shorter  than  the  second.     Mandibles  not  so  strong,  gently  curved. 
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a  distinct  superior  and  inferior  margin,  the  latter  emarginate,  but 
not  very  deeply.  Prothorax  mgiiloee,  a  email  tuft  of  appressed 
hairs  on  each  eide  of  the  pronotum.  Dorsulum  shining,  the  punc- 
turee  indiatincUy  outlined,  well  separated.  ParapRidal  grooves 
almost  absent,  only  one  pair  faintly  apparent.  The  greater  part  of 
the  anterior  half  of  meaopleura  depressed,  shining,  almost  impunc- 
tale,  the  bulged  part  reticulated,  its  posterior  border  shining  acd 
almost  impunctate.  Scutellum  and  postscutellum  closely  sculp- 
tured, opaque.  The  enclosed  area  on  melanotum  shining,  almost 
twice  Bs  long  as  broad  at  base,  parallel-sided,  bisected  by  a  raised 
line,  the  rest  of  the  metanulum  reticulated,  the  meshes  large  and  of 
irregular  outline,  the  sides  of  the  metathorax  channeled,  smooth, 
shining  and  reticulated  in  parts.  Wings  slightly  smoky,  stigma 
tight  brown,  nervures  paler,  third  submarginal  cell  practically 
absent,  a  short  stump  of  a  vein  on  the  radius  is  all  there  is  of  the 
third  transverse  cubitus,  a  slump,  a  continuation  of  the  cubitus, 
extends  a  short  distance  beyond  the  insertion  of  the  second  trans- 
verse cubitus.  First  segment  of  abdomen  about  twice  aa  long  as 
broad  at  apex,  convex  but  not  strongly,  ehining,  sparsely  punc- 
tured with  poorly  defined  punctures,  the  sides  closely  punctured  or 
rugose.  Second  segment  polished,  the  punctures  on  it  very  fine 
and  widely  separated.  The  rest  of  the  segments  very  finely  sculp- 
tured, finely  punctured  near  the  apex.  The  area  on  the  third 
dorsal  segment  ia  highly  polished  and  extends  to  the  punctured 
margin  of  the  segment,  the  high  polish  is  coufincd  to  a  deltoid 
anterior  portion  of  the  area,  in  back  of  which  is  a  transverse  band 
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Two  c?c?,  August.  In  the  paratype  the  enclosure  of  melanotum 
is  uol  so  distinctly  marked  and  more  quadrate  and  the  enclosure 
of  the  third  segment  is  uniformly  subtle. 

SphflBrophthalma  harpalyoe  Fox. 
One  9,  La  Jolla,  August. 

SphflBrophthalma  paoifioa  Cress. 

Three  ?9,  La  Jolla,  August,  and  San  Pedro,  July  10.  Two 
c?c?,  San  Pedro,  July  25;  La  Jolla,  August.  This  is  the  first  record 
of  the  c^'.  In  shape  and  color  it  is  much  like  the  ?.  There  can 
be  no  mistake  about  its  identity.     The  wings  are  almost  black. 


PBOCEEDraaa  op  the  academy  of  [Dec, 


The  Preflideot,  SAtniEL  G.  Dixon,  M,D     io'the  Chair. 
Seventeen  persons  present. 

Deceuber  9. 
Mr.  Arthur  Erwin  Brown,  Vice-Prewdent,  in  the  Chair. 
Seven  persons  present. 

Decehber  16. 
J,  Cheston  Morris,  M,D,,  in  the  Chair, 
Eleven  persona  present. 

A  paper  entitled  "  Rve  New  Species  of  Trachilomonas, "   by 
T.  Chalkley  Palmer,  was  presented  for  publication. 

Minerals  from  Santiago  Providence,  Oaba. — Mr.  S.   Harbert 
Hamilton  exhibited  some  of  the  minerals  met  with   during  his 
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menls'of  raise.  It  is  believed  ibat  the  floor  of  the  bay  is  rising 
to-day,  aa  it  is  only  by  conHtaiit  dredging  that  il  is  possible  for 
vessels  of  mndernte  draught  Lo  come  to  ihe  dock,  many  of  the 
larger  steamers  having  to  discharge  their  cargoes  in  ihe  bay.  It  is 
said  that  formerly  any  vessel  could  dock  without  ditficuKy. 

The  coral  rock  of  Ihe  seashore  ia  being  carved  into  linge  sea 
caves,  one  of  the  most  prominent  being  under  the  old  Morro  Castle 
at  the  entrance  to  IIk-  liarlioi-.      Further  ii]i  l!ie  i-ou.-^t  sro  (wo  large 


caves,  or  rather,  a  series  of  c 
considerable    distance   inland. 
CnribisB.  and  are  within  a  few 
where  lies  the  wreck  of  the  " 
grove,  a  few  huls  of  fishermen 
of  a  diminutive  Spanish  fort. 
carve<l  out  by  eea  action,  just 
formed  lo  day.      They  present 
coast.     They  are  now  tenanted 


es,  that  are  now  above  tide  and  a 

They   arc  known   aa  Cuevas  de 

miles  of   ihe  bay  of  Aserradero, 

Viscaya,"   adjacent  lo  a  owoanut 

and  charcoal  bumen  and  the  ruius 

The  caves  were  evidently  origiually 

as  the  one  under  Morro  ia  being 

Jther  proof  of  the  raise  of  thiif 

millions  of  cit\'c  bats,  Artibeus 
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parvipet  Behn,  and  Braehyphylla  nana,  whose  g:uano  was  ODce 
exporbid,  bul  is  now  unloucned.  It  is  stated  tfaat  aborigioal 
remMDB  have  been  found  in  them,  but  several  days  of  excavaLioa 
with  Bve  asBistaute  yielded  no  return.  It  may  be  that  further 
excavation  would  be  more  productive. 

Id  these  caves,  in  the  Cuevas  de  Guano  particularly,  occur  Ihe 
most  beautiful  Etalacliles  and  slalagmites.  They  are  not  of  ifae 
yellowish  tinge  so  common  in  our  limestone  caverns,  but  of  a  Fnowy 
whiteness.  When  seen  by  the  light  of  torches,  wet,  and  covered 
with  little  ahimmering  crystals,  they  present  a  very  beautiful  ap|>ear- 
ance  as  tbey  stand  out  from  the  black  gloom  of  the  cave.  One 
huge  growth,  fancifully  called  tlie  "  Elephant's  Head"  by  his 
companions,  was  successfully  photographed  by  Capt.  Jos.  Priest. 
A  stalagmite  known  as  th6  "  Grand ificencia  Casa  Blanca  "  (the 
glorious  white  house)  was  removed  with  partial  success  and  is  now 
in  the  American  Museum  of  Natural  History.  Their  manner  of 
growth  was  somewhat  peculiar.  Numerous  little  cups  ai'e  formed 
from  a  quarter  to  a  half-inch  in  size,  arranged  with  (he  bowl 
upward,  and  lined  with  small  crystals.  As  the  water-carrj-ing 
caldum  bicarbonate  slowly  trickled  from  the  roof,  it  was  caught  by 
the  cups  on  the  stalagmites  and  stalactites  aud  gradually  changed 
to  the  norma!  carbonate.  This  is  an  adaptation  of  inorganic  econ- 
omy he  had  not  seen  previously  recorded.  Several  hundreds  of 
pounds  of  these  cave-growths  were  Irangported  with  danger  and 
difficulty  to  Santiago  and  brought  north.* 

On  an  extension  of  the  Ferro-Carrll  y  Almacenes  de  Santiago  (hat 
goes  from  Santiago  de  Cuba  to  Altj>  de  Son  go  are  Ihe  manganese  mines 
of  Fonupo  owned  by  the  Pouupo  Mining  and  Transportatiou  Com- 
pany. The  ore  is  a  loose  amorphous  pyrolusite  mined  in  open  cuts  and 
washed  before  shipping.  The  deposits  seem  to  be  enormous,  but  he 
had  not  explored  much  more  than  in  the  immediate  vicinity  of  the 
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the  Eocene  ocean,  where  thb  foraminifer  dwelt,  just  as  the  dredg- 
mg6  of  the  ChalUfiger  and  other  deep  eea  explorers  have 
found  it  in  the  oceans  of  to-daj.  This  resulted  in  Uie  formation 
of  a  manganiferous  Eocene  limestone,  which  tropical  conditions 
have  laigely  removed  as  soluble  bicarbonate  of  caicium,  a>ncen- 
traling  the  binoxide  of  manganese  as  the  present  i)yrolusite  ore 
deposit. 

In  1524  the  copper  mines  of  the  Sierra  Cobre  were  opened. 
As  hi^  as  fifty  tons  of  ore  a  day  have  been  mined  from  them, 
and  the  shafts  are  said  to  extend  vertically  for  twelve  hundred 
feet  The  breaking  out  of  the  "  Ten  Years*  War'*  put  an  end 
to  the  working.  From  1867  to  1901  nothing  was  done.  The 
workings  are  said  to  be  the  largest  in  the  worlcl.  TIum  is  to-diiy 
indicated  only  by  the  hundreds  of  tons  of  niincNl  machinery,  huge 
buildings  and  dumps  with  innumerable  ttlmnd(»ned  AuxtU  and 
tunnels.  Owing  to  the  dilapidatcl  and  extensive  nnture  of  the 
Cobre  deposits,  a  detailed  study  of  them  wan  im|K>N»«il)le.  The 
principal  copperiferous  .veins  seem  to  fierfN;ndicularly  cut,  a  Hhale 
whose  dip  is  70°,  strike  S.  20°  W.  ik  f^Mirw!  many  offNhootH 
occur,  adding  to  the  complexity.  The  ore  at  pn^Ment  m'uuMl  and 
shipped  seems  to  be  an  intimate  mixture  of  oxide,  cat  Inmate  and 
silicate  of  copper.  Sulphides  exist  further  down  an  they  were 
found  in  the  old  dumps.  Azurite  and  chalcr>pyrite  were  found  in 
place.  Oxide  of  iron,  pyrite,  crystals  of  quartz  of  {leeuliar  habit, 
oxide  of  copper  and  other  minerals  forming  a  ^(^mUj  are  met 
with,  but  not  in  good  specimens.  The  water  now  filling  the  mincH 
is  highly  charsred  with  chalcanthite  and  melanterite,  rude  plants 
are  in  opemiion  removing  the  copper  from  sf>lution.  Cljalcanthite 
and  brochaniite  are  often  found  deposited  in  unexprjsed  places. 

A  mile  or  5o  upstream  from  the  village,  on  the  Rio  ijohre,  there 
is  an  iniere?iing  mineral  occurrence.  Here  a  pyritiferous  dike  or 
vein  cuts  a  calcareous  rock.  The  pyrite  is  oxidized  to  sulphate  of 
iron  and  the  in:»n  precipitated  as  hydroxide  by  vegetable  matter, 
pntriueing  in  the  reaction  sulphuric  acid.  This  in  acting  on  the 
calcium  a»mpnunds  has  produced  gypsum.  The  g}'fjsum  thus 
formetl  is  not  crystallized  in  the  usual  shapes,  but  by  a  multiple 
growth  aloDg  certain  axis,  prcidnces  unusual  forms  and  combina- 
tion*. Id  many  instances  the  crystalline  masses  are  of  limpid 
purener^,  free  frc»m  inclusions.  Again  the  molecules  in  their 
arraDirenjf'Dt  *eem  to  include  as  much  foreign  matter  as  (KiflBible. 

Id  ihe  vallev  of  the  San  Juan,  near  the  hill  famoa^  in  historv, 
which  i^  a  c^iar«e  conelomerate  gravel,  are  deposits  of  day  which 
yield  a  raih*-r  inferi<»r  brick.  Here  are  also  deposit?  of  sand  and 
gravel  ex  ten  din  ir  to  a  cr»nsiderable  depth,  as  the  experimental  wells 
put  d'»wn  by  Mr.  LaBelle  preliminary  to  operations  on  the  new 
rfantiap*  waterworks  indicated.  This  sand  and  gravel  is  noostly 
Uy*  f.-^.^Tre  foT  huildintr.     Thp  vallev  of  the  San  Jtian  waa  evidentlv 
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much  deeper  and  has  been  filled  since  this  portion  of  the  island 
sunk.  The  same  phenomenon  is  illuBtraled  on  the  Santa  Ynaae 
road  north  of  the  tovn. 

At  Doe  Bocas  a  dark-giay  rock  has  been  quarried  for  road 
metal.     It  is  probably  a  fine-grained  trap.     Dip?  30"  to  S.\V. 

The  etrala  ezpoeed  in  the  magnificent  gorge  of  the  Rio  Guanini- 
cum  near  Santa  Ana  is  in  some  places  suitable  for  building.  The 
new  schoolhouse  at  BantJago  and  the  piers  of  the  Cuba  companiee 
railroad  bridge  are  of  this  stone.  Dip  20°  S.E.  There  appears, 
however,  to  he  a  dearth  of  good  building  material  in  this  district. 

Borne  local  mining  men  in  Santiago  de  Cuba,  who  had  visited  the 
summit  of  the  Gran  Piedra,  3,700'  A.T.,  suggested  that  it  showed 
signs  of  former  local  glaciers.  In  company  with  Captains  Erwin 
and  Priest  the  ascent  was  made  with  some  hardship,  owing  to 
inclement  weather.  The  summit  is  composed  of  two  huge  grauite- 
libe  masses  worn  very  smooth,  suggesting  possible  ice  action,  but 
there  were  no  scratches  to  be  seen  or  anything  to  indicate  moranic 
material.  The  evidence  obtained  was  purely  nc^tive,  but  owing 
to  the  incesant  laia  and  rank  plant-growth  chances  for  observation 
were  limited. 

An  attempt  1o  ascend  the  Pico  Tarquino  failed.  A  height  of 
6,876  '  A,T,  wan  attained,  but  owing  to  the  severe  meteorological 
conditions,  lack  of  suitable  companions  and  supplies,  at  the  end  of 
several  days  it  was  necessary,  on  account  of  the  illness  of  his 
companions,  to  abandon  collections  and  return  as  best  I  bey  could. 
The  mounlain,  consisting  of  three  peaks  apparently,  are  heavily 
wooded.  The  speaker  was  only  able  to  observe  that  tree  ferns  do 
not  occur  below  about  1,000'  A.T.,  and  that  considerably  above 
this  altitude  two  species  of  snail,  Helicina  pvlchra  and  PleurodonU 
bayameruu,  occur,  which  are  not  found  at  lower  levels. 

Mt.  Magotfl,  H.W  A.T..  was  also  asfendi?.l.     The  s 
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never  been  touched.  The  new  railroad  wiU  make  it  available. 
In  connection  with  copper  and  the  supposed  indication  which  the 
presence  of  certain  plants  are  said  to  give  of  the  existence  of 
metals,  it  may  be  mentioned  that  only  here  and  at  Cobre  had  he 
met  with  the  cycad  Zamia     It  may  only  be  a  coincidence. 

While  in  Cobre  he  received  specimens  of  chromite  said  to  have 
come  from  the  neighborhood  of  Holguine.  The  deposit  was  not 
seen. 

The  speaker  said  in  conclusion  that  he  desii-ed  to  return  thanks 
for  ihe  courtesies  he  had  received  from  the  many  Americans  and 
natives  he  had  met  while  collecting  and  studying  on  the  island. 


December  28. 

Mr.  Arthur  Erwin  Brown,  Vice-President,  in  the  Chair. 

Ten  persons  present. 

A  paper  entitled  *  *  On  the  Terrestrial  Vertebrates  of  Portions  of 
Southern  New  Mexico  and  Western  Texas, '  *  by  Witmer  Stone  and 
James  A.  G.  Rehn,  was  presented  for  publication. 


December  30. 

The  President,  Samuel  G.  Dixon,  M.D.,  in  the  Chair. 

Thirty-six  persons  present. 

The  following  were  ordered  to  be  printed : 
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THE  DETSLOFKKST  OF  OOHOVSKA  KUBBACEII. 
BY  HENHY  FABNHAH  PERKINS. 

OonioMimiu  A.  AgMsiz,  1883,  CoDtrib.  NaL  Hist.  U.  S.,  IV.  i>.  330. 

From  yuvio,  ansled,  and  v^/m.  thread,  "  kneed  tentacles." 
Oonyntma  HaecEel,  1ST9,  Byatein  der  Hedasen. 
Oonionemut  Murboch,  IflBS,  Journal  Horph.,  XI,  3. 
Ooniorumut  MurhathU  Haver,  IMl,  Brookljn  Inst.  Sci.  Bui.,  I,  1. 
Oonionema  A.  Agusiz,  MSB. 
Uonionmia  Murbaehii  Perkins,  Johns  Hopkins  Un.  Cir.,  Hay,  190S. 

Introduction. 

The  genufi  Oonionema  ww  established  by  Dr.  Alexander  Agasslz 
to  include  a  medusa  which  he  discovered  in  1862  in  the  Gulf  of 
Georgia,  Waehiaglon  Territory.  Its  most  striking  character,  ana- 
tomically, is  the  peculiar  form  of  the  tentacles,  which  aie  bent  at 
an  angle  near  the  tip,  and  at  the  angle  bear  a  sucking  organ  by 
means  of  which  the  medusa  makes  itself  fast  to  any  favorable 
object.  This  peculiarity  in  the  form  of  the  tentacles  su^ested  to 
Agassiz  the  name  which  he  proposed.  The  form  of  the  name 
which  is  now  used  is  that  which  Dr.  Agassiz  offers  in  cori:«ction  of 
the  original  one,  which  was  in  error  as  to  its  ending. 

For  a  long  time  the  Gulf  nf  Georgia  was  the  only  locality  from 
which   this  genus   waa  described.      In   1894,    however,    another 
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Woods  Hole  summer  after  summer  for  a  number  of  years,  Oani- 
onema  was  never  found  in  the  Atlantic  Ocean  until  1894.  During 
that  summer  a  number  of  specimens  were  taken  from  the  eel-pond, 
the  creature  having  made  an  astonishingly  sudden  appearance  upon 
the  scene.  It  seems  incredible  that  Oonioneina  could  have  been 
living  in  this  small  body  of  water  for  any  time  previously,  or  at 
any  rate  that  any  number  of  individuals  had  been  there.  ]3ut  the 
jelly-fish  at  once  secured  a  good  **  foothold,'*  and  since  the  first 
summer  it  has  been  very  plentiful ;  its  numbers  remain  undimin- 
ished by  the  wholesale  raids  of  collectors,  in  spite  of  the  keen 
anxiety  of  some  of  those  interested  in  it.  During  the  summer  of 
1894,  when  Oonionema  was  first  found  at  Woods  Hole,  Prof.  W. 
K.  Brooks  secured  a  number  of  specimens  and  made  drawings 
both  from  live  medusie  and  from  sections  of  preserved  material. 
Some  of  these  drawings,  PI.  XXXIII,  figs.  21,  22,  PI.  XXXIV, 
fig.  25,  are  now  published,  with  Dr.  Brooks'  generous  permission, 
for  the  first  time. 

The  first  printed  account  of  the  Woods  Hole  species  of  Ooni- 
onemay  since  recognized  as  distinct  from  the  G.  vertens  of  Agassiz, 
was  published  in  1895  by  Dr.  L.  Murbach.*  In  several  instances 
the  species  has  been  mentioned  as  identical  with  O.  veriens,  and  it 
was  not  until  1901  that  the  specific  name  Murhachii  was  bestowed 
upon  it  by  Dr.  A.  G.  Mayer. 

The  work  which  I  have  done  on  the  life-history  of  this  form  was 
originally  undertaken  and  nas  since  been  prosecuted  with  Dr.  Mur- 
bach's  kind  encouragement,  and  I  have  received  from  him  many 
favors  in  tiie  way  of  material  and  helpful  suggestions.  The 
research  has  been  carried  on  during  1900  and  1901  at  the 
U.  S.  Fish  Commission  Laboratory,  where  I  have  had  the  great 
privilege  of  working  during  the  summer,  and  under  the  direction 
of  Prof.  W.  K.  Brooks  at  the  Biological  Laboratory  of  the  Johns 
Hopkins  University.  I  wish  to  acknowledge  my  obligations  to 
Dr.  Buinpus,  Dr.  H.  M.  Smith  and  Dr.  Whitman  for  courtesies 
which  they  have  extended  to  me  in  my  work. 

Note  ox  the  Oxtogeny  of  the  **Traciiomedu8.k.*' 

According  to  HaeckePs  classification  Goniotiema  falls  into  his 
third    order,   the  **  Trachomedusre. ' '     Ilaeckel  characterized   this 


*  L  MuRBACii,  1895,  "  Preliminary  Note  on  the  Life-History  of  Qonio- 
nemus,"  Journal  of  Jforphologi/,  Xl,  2. 
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order  aa  follows:  "  Development,  bypogenesis  (not  melageuesis), 
but  usQftlly  wilh  metamorphosis."  Siibsequeot  research  into  the 
life-history  of  this  group  has  showa  that  each  clause  of  this  Btate- 
ment  is  opeu  lo  emendation.  In  the  first  place,  the  "  usually  "  is 
superfluouE.  The  esceptions  which  Haeckel  supposed  to  exist  and 
which  caused  him  lo  e&y  "  usually  with  metamorphosis"  have  been 
shown  to  be  no  excepllons,  but  cases  of  somewhat  easily  misunder- 
Efood  metamorphosis.  Such,  for  example,  was  the  case  of  Linope, 
which  has  been  studied  by  Melschnikoff  and  Brooks.'  The 
larva  is  a  true  hydia,  altliough  its  free  swimming  mode  of  life  and 
its  superficial  aspect  caused  it  lo  be  mistaken,  formerly,  for  a 
gonosome.  My  study  of  a  jelly-fish  which  Haeckel  includes  ia 
his  order  "  Trachomedusfe  "  leads  to  the  conclusiou  lliat  the  first 
part  of  Hoeckel's  statement  also  requires  revl^iiou,  and  that  meta- 
genesii  doe*  oeeur  among  medusae  of  this  order.  Although  there 
may  be  different  interpretations  of  the  terms  "metagenesis"  and 
"  hypogeaesia, "  the  following  notion  of  the  process  of  alternation 
of  generations  may  be  safely  accepted  as  that  which  is  generally 
held  by  students  uf  this  group.  The  production  by  a  larva  of 
ofEspriog  unlike  itself,  aud  its  own  ultimate  death  without 
undergoing  metamorphc^is,  are  frequent  accompauimeuts  of  the 
iutermediale  as  of  the  primary  process  cf  multiplication ;  but  they 
are  by  no  meana  easential  to  the  process  of  metagenesis  or  alteraa- 
lion  of  generations.  Creatures  which  multiply  sexually  at  one 
point  of  their  life-history,  and  at  another  jxtint  uon-sexually  bv 
budding  or  fissiou,  are  said  to  have  a  metagenelic  development.     In 
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evidence  to  that  already  put  forward  by  Brooks  (1886,  p.  300), 
and  others,  to  show  that  the  hard  and  fast  lines  drawn  by  Haeckel 
and  the  Hertwigs  separating  the  "  Trachilinse  "  and  the  '*  Lepto- 
linse,"  on  the  ground  of  anatomical  differences  or  developmental 
features,  are  not  borne  out  by  Ihe  facts.  The  Hertwigs  (1878) 
hold  that  **  the  marginal  sense  organs  (Gehororgane)  alone  furnish 
characteristics  which  enable  us  in  every  case  to  distinguish  the 
Trachomedusse  (Trachomeduste  and  Narcomedusas  of  Haeckel) 
from  the  Vesiculatse  (Campanularian  medusse)  without  knowledge 
of  their  development."  Dr.  Brooks  has,  however,  described  a 
species  of  Laodice  which  unites  in  its  anatomical  features  the  char- 
acters of  both  the  Leptolinse  and  the  TrachylinsB,  having  the  ocelli 
of  the  former  order  and  the  chitinous  gonangiiun  containing  medusa 
buds,^  while  Prof.  Brooks  has  demonstrated  (1886)  that  it  also 
possesses  the  true  endodermal  sense  clubs  of  the  Trachylinse. 

It  may  be  that  the  present  record  of  observations  on  Chnionema 
will^be  of  interest  as  contributing  some  new  points  to  the  present 
meagre  knowledge  of  the  manifold  forms  and  types  which  are 
exhibited  iu  the  developmental  processes  of  this  great  group. 

Gonosome. 

Gonionema  is  a  very  attractive  feature  of  the  Woods  Hole 
fauna.  Its  exquisite  glassy  umbrella,  marked  with  a  cross  of  yel- 
low or  brown  by  the  four  radial  canals  and  the  gonads,  a  brilliant 
row  of  closely  set  spots  of  gleaming  phosphorescent  green  outlining 
its  edge,  a  fringe  of  delicate  streaming  tentacles  strung  with  bead- 
like clusters  of  thread  cells,  are  all  more  or  less  familiar  to  many 
American  biologists  (PI.  XXXI,  fig.  1). 

On  cloudy  d&js  or  toward  nightfall  the  medusa  is  very  active, 
swimming  upward  to  the  top  of  the  water  and  then  floating  back 
to  the  bottom.  In  swimming  it  propels  itself  upward  with  rhyth- 
mic pulsations  of  the  bell -margin,  Ihe  tentacles  shortened  and  the 
bell  very  convex  (PL  XXXI,  fig.  2).  Upon  reaching  the  surface 
the  creature  keels  over  almost  instantly,  and  floats  downward  with 
bell  relaxed  and  inverted  and  the  tentacles  extended  far  out  hori- 
zontally iu  a  wide  snare  of  stinging  threads  which  carries  certain 
destruction  to  creatures  even  larger  than  the  jelly-fish  itself  (fig. 


*  Agassiz,  1865,  p.  125. 
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1).  Oonwnema  contiaues  thta  fiahing,  with  little  respite,  all  day 
long  in  cloudy  weather.  Occaeioually  it  fastens  itself  to  a  blade 
of  eel-grass  or  some  other  object  near  the  bottom  (PI.  XXXI,  fig. 
3),  or  stops  midway  in  ita  course  with  tentacles  extended,  as  in 
my  figure  (1).  In  this  position  it  is  well-nigh  invisible,  but  a 
deadly  foe  to  small  fish  or  crustaceans  which  croas  its  path. 

GONADe. 

In  the  mature  Gonumema  the  sexual  oi^ns  are  "  frill-like  lobef, 
pasdng  from  one  aide  to  the  other  of  the  chimiferous  canal"  ( A;^aaaiz, 
1866).  Their  form  and  position  are  shown  in  PI.  XXXI,  figs.  3, 
4  and  5.  The  free  edge  of  the  ribbon  of  tissue  is  thickened  and 
rounded,  and  is  bent  backward  and  forward  across  the  radial 
canal.  The  color  of  the  gonads  has  been  supposed  to  afford  means 
of  discriminatuig  between  the  sexes,  the  males  differing  from  tbe 
females  iu  the  brighter  yellow  of  the  gonadial  tissue.  But  this 
distinction  does  not  hold,  and  it  is  necesaary  to  examine  the  indi- 
vidual meduaie  with  a  lens  in  order  to  separate  the  sexes.  The 
ovarian  eggs,  enclosed  in  the  eclodenn  of  the  gonads  in  the  female, 
give  them  a  granular  appearance  as  contrasted  with  the  more 
homogeneous  and  translucent  tissue  of  the  male.  When  a  large 
□umber  of  the  jelly-fish  are  separated  into  two  vessels,  one  contain- 
ing the  males  and  the  other  the  females,  the  general  color  tone 
of  the  males  is  brighter  and  more  lively  than  that  of  the  females, 
but  the  specimens  in  each  dish  range  all  the  way  from  light  straw 
color  up  through  orange,  ochre,  sienna,  to  dark  brown. 
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ment  of  the  gonad  and  the  liberation  of  the  eggs  or  spermatozoa 
imbedded  in  its  substance.     The  contractions    of  the  umbrella  in 
swimming  put  a  strain  upon  the  subumbral  walls  and  help  to  rup- 
ture the  epithelium  of  the  gonads.     What  the  cytological  change  is 
which  precedes  the  extrusion  of  the  sexual  elements  or  the  nature  of 
the  causes  which  effect  this  change  are  matters  of   uncertainty. 
We  know  only  that  these  conditions  can  be  artificially  induced  by 
means  to  be  mentioned  presently.     The  process  of  dehiscence  occu- 
pies only  a  very  few  moments.     Most  of  the  eggs  which  are  ready 
for  fertilization  are  extruded  all  at  once,  coming  out  of  the  bell- 
cavity  in  a  cloud  at  each  conlraction  of  the  marginal  ring.     Two 
or  three  minutes  after  dehiscence  begins  only  a  few  belated  egg» 
remain  to  be  loosened  from  the  gonads  and  expelled  from  the 
subumbral  cavity  one  at  a  time.     PI.  XXXI,  fig.  5,  is  drawn 
from  a  sketch  of  a  medusa  in  the  act  of  spawning.     The  specimen 
was    held    inverted    under    the    microscope    in    a    watch-glass. 
Although  not  free  to  swim  it  went  through  the  motions,  contract- 
ing the  bell  rhythmically.     In  this  way  the  softened  ectodermal 
tissue  of  the  gonads  was  ruptured  and  the  eggs  expelled.     Little 
round  pits  are  left  by  the  eggs,  like  bullet-molds. 

The  earliest  date  at  which  fertile  medusse  have  been  found  was 
the  first  of  July;  the  latest,  the  last  week  of  September.  The 
period  of  maximum  sexual  activity  is  from  the  middle  of  July  to 
the  middle  of  August. 

B,  Periodicity. — As  stated  by  Murbach  (1895),  the  eggs  of 
Oonionema  are  deposited  with  great  regularity.  During  the  earlier 
part  of  the  summer  dehiscence  takes  place  at  about  8  P.M.,  but 
later  in  the  season,  when  dusk  comes  earlier,  the  medusse  spawn 
at  7  or  even  as  early  as  a  quarter  past  6.  Extrusion  of  the  egf^ 
may  be  artificially  induced.  In  this  respect  Gonionema  differs 
markedly  from  some  other  marine  animals  which  exhibit  equal 
definiteness  in  the  spawning  time.  Dr.  Murbach  found  that  after 
the  medusse  had  been  shut  up  in  a  dark  place  for  an  hour,  even  dur- 
ing the  daytime,  they  would  deposit  eggs  and  sperm.  My  experi- 
ments show  that  this  is  more  likely  to  be  the  case  in  the  afternoon 
than  earlier  in  the  day ;  before  2  o'  clock  in  the  afternoon,  an  hour 
in  the  dark  would  sometimes  bring  about  a  deposition  of  a  small 
number  of  eggs,  and  if  the  period  was  lengthened  to  an  hour  and 
a  half,  a  slightly  larger  number  of  eggs  were  found  in  the  water. 
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But  af(er  2  o'clock  the  hour's  shutting  away  from  the  light  brought 
about  an  appareutly  normal  spawning.  I  found  that  (he  with- 
drawal of  light  brings  about  surprising!}'  definile  results.  The 
condition  of  the  tissues  arrives  at  the  point  requisite  for  the  release 
of  the  eggs  almost  on  tlie  minute.  This  constancy  is  not  appre- 
ciably affected  by  moderate  changes  in  Ibe  temperature.  A  large 
number  of  experiments  and  observations  have  been  made  to  educe 
the  exact  time  of  stimulation  (if  we  may  so  speak  of  an  influence 
which  seems  to  be  purely  negative)  and  the  results  are  summarized 
in  the  following  table.  Record  was  kept  of  experiments  carried 
on  during  the  whole  of  the  fertile  season,  partly  in  one  summer, 
pailly  in  the  next.  The  stimulation -time  varies  somewhat  with 
the  seaaoQ ;  the  tablti  gives  the  results  obtained  during  the  last  week 
in  July,  when  the  eggs  were  being  discharged  in  the  greatest 
Qumbeis. 

Before  8  P.H.     imall  number      eggs  laid  after  90  minutes'  darkening. 
3-3    "      almost  normal  no.       ■'      ■■       "    7S 
8-4    "      ftilly         "        ■'         "      "       '•    85 


At        tt    "      eggB  laid  normally,  without  artiflcial  darkouing. 

As  the  hour  approached  the  normal  lime  for  the  deposition  of  the 
e^^,  the  precision  with  which  they  were  discharged  became  more 
and  more  marked.  Between  4  and  7  P.M.  the  time  of  darkening 
necessary  to  produce  spawning  does  not  vary  more  than  four  minutes 
on  either  side  of  the  hour. 
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It  is  evident  from  the  above  statements  that  Oonionema  is  exceed- 
ingly sensitive  to  external  conditions.  Not  all  coelenterates  are 
affected  in  the  same  degree,  and  some  are  apparently  not  affected 
at  all  by  changes  in  illumination.  Some  medusse  always  lay  their 
eggs  early  in  the  morning,  while  others  of  nearly  related  genera 
choose  the  evening  or  night.  Experiments  carried  on  by  Wilson 
and  Donaldson  under  Prof.  Brooke'  direction,  at  Beaufort,  N.  C, 
showed  that  in  the  case  of  Benilla  and  some  sea  anemones,  at  any 
rate,  changes  in  light  and  temperature  did  not  affect  the  precision 
with  which  the  regular  physiological  processes  took  place.  It  is 
well  known  that  a  great  many  marine  animals  show  more  or  less 
definiteness  in  the  habit  of  spawning.  Metschnikoff  gives  a  table* 
showing  the  time  of  spawning  of  a  large  number  of  different  genera 
of  jelly-fishes.  In  other  groups  the  same  tendency  is  manifest. 
This  phenomenon  is  probably  the  result  of  the  working  of  natural 
selection,  the  habit  of  laying  the  eggs  at  a  certain  definite  time 
having  proved  of  value  to  the  different  species.  The  fact  that  in 
some  forms  this  precision  of  jieriodicity  is  not  dependent  upon 
external  influences,  while  in  others  there  is  manifest  a  marked 
degree  of  sensitiveness  to  such  stimula,  seems  to  me  to  indicate 
that  the  tendency  has  been  arrived  at  by  different  processes, 
and  may  be  due  to  quite  different  requirements  in  the  various 
creatures. 

But  to  return  to  the  dehiscence  of  Gonionema :  not  all  the  egf^, 
by  any  means,  which  the  ovaries  contain  are  liberated  at  one  time. 
MedussB  have  been  seen  to  deposit  eggs  every  night  for  a  week,  and 
while  specimens  kept  in  captivity  are  not  very  reliable  in  drawing 
inferences  as  to  natural  processes,  this  period  of  sexual  activity 
would,  it  would  seem,  be  more  likely  to  be  shortened  than  other- 
wise by  the  unnatural  conditions.  After  the  first  three  or  four 
days  on  which  spawning  took  place,  a  small  number  of  ova  were 
left  in  llie  gonads,  and  on  the  three  successive  evenings  these  were 
extruded  a  few  at  a  time.  Late  in  the  summer  the  specimens 
taken  arc  usually  devoid  of  sexual  products,  and  the  gonads  small 
and  shriveled. 

C.  Egg- Envelope. — In  freshly  laid  eggs  the  polar  bodies  are 
only  rarely  to  be  found.  They  arc  normally  given  off  and  lost  in 
the  gonads  previous  to  dehiscence.     Before  fertiliauition   the  eggs 

•Metschnikoff,  188G,  Embryologimche  Studien. 
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float  in  a  cloud  through  ihe  waler,  each  one  Eurrouuded  by  a  very 
foft  thick  gelatinous  envelope.  If  Ihe  egg  is  not  ferlilized  the 
surrounding  mass  of  semi-fluid  jelly  slowly  shrinks  up  and  the 
increased  specific  gravity  causes  the  egg  lo  sink  to  the  bollom. 
Blister-like  vacuoles  appear  in  its  substance,  puffing  .out  the  jelly, 
and  in  the  course  of  several  days  the  protoplasm  becomes  disinte- 
grated and  the  e^  goes  to  pieces. 

When  fertilization  takes  place,  the  shrinking  of  the  egg-envelope 
ia  more  immediate  and  greater  in  degree,  so  that  the  egg  sinks  at 
once  and  sticks  to  the  bottom  by  means  of  the  vjscid  substance 
surrounding  it. 

Methods. — It  may  be  well  lo  digress  at  this  point  in  order  <o 
mention  some  of  the  methods  employed  in  the  preparation  of 
material.  The  adheuve  property  above  referred  to  is  of  great 
assistance  in  making  mounts  of  the  segmenting  eggs,  as  they  may 
be  allowed  to  settle  on  glass  slides,  which  are  afterward  run  up 
through  all  the  reagents,  without  danger  of  washing  olT.  For  sec- 
tioning, the  best  way  of  securing  the  e^s  was  found  to  be  by 
stirring  about  in  the  water  with  a  carael's-hair  brush  and  preventiug 
them  from  gluing  themselves  down  to  Ihe  bottom  of  the  dish.  They 
would  then  slick  together  in  masses,  and  being  protected  from  too 
much  pressure  by  Ihe  gelatinous  covering,  they  were  found  to  seg- 
ment normally.  The  bunches  of  eggs  were  large  enough  to  see 
with  the  unaided  eye,  and  could  be  easily  transferred  lo  the  killing 
fluid,  and  afterward  stained  and  cut. 

The  best  reagents  that  were  used  for  killing  were  corrosive-acetic. 
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the  larvae  and  adult  medusse,  I  find  menthol  crystals  the  most  con- 
venient and  rapid  chemical  to  use. 

It  may  be  well  to  mention  the  method  of  keeping  Oonionema 
alive  in  the  laboratory.  Running  water  is  not  desirable,  and  it  is 
of  no  benefit  to  either  medusa  or  larvse  to  change  the  water  fre- 
quently, as  I  have  learned  after  much  laborious  effort  to  keep  the 
specimens  alive  in  this  manner.  Balanced  aquaria  furnish  the  best 
environment  for  these  creatures.  I  succeeded  in  keeping  a  large 
number  of  larvse  in  healthy  growing  condition  for  six  months  in 
aquarium  jars  in  the  laboratory.  The  quantity  of  water  was  kept 
constant  by  adding  fresh  water  to  make  up  for  the  loss  by  evapora- 
tion. Food  was  ^furnished  in  the  form  of  protozoans  and  other 
microscopic  organisms.  Oxidation  was  secured  by  means  of  large 
quantities  of  diatoms  which  were  reared  for  the  purpose.  Cultures 
were  made  from  the  scrapings  of  eel-grass,  etc.,  and  the  diatoms 
which  accumulated  from  them,  collecting  in  clumps  on  the  bottom 
of  the  dish,  were  scraped  into  the  water  with  the  larv».  At  the 
end  of  January,  the  polyps,  which  came  from  eggs  laid  the  pre- 
ceding August,  died  without  undergoing  metamorphosb.  Their 
death  was  probably  due  to  a  lack  of  food  supply  sufficient  for  the 
requirements  of  their  growing  tissues. 

D.  Segmentation. — The  egg  is  spherical,  averaging  .07  mm.  in 
diameter.  It  consists  of  yellowish,  rather  cloudy  protoplasm, 
sufficiently  transparent  to  permit  one  to  observe  the  more  conspicu- 
ous changes  which  take  place  in  the  substance  of  the  living  egg. 

Segmentation  is  total  and  equal,  of  the  type  which  is  designated 
by  Meischnikoff  as  **  durschneidende  Furchung.V  The  cleavage- 
furrow  ap{)ears  at  one  side  of  the  egg  first  and  cuts  through  its 
substance  until  it  reaches  the  opposite  side,  dividing  it  into  two 
hemispheres  (PI.  XXXI,  fig.  6).  The  point  at  which  the  furrow 
starts  is  that  nearest  the  nucleiL«,  which  lies  eccentrically  in  the 
granular  substance  of  the  egg.  The  first  indication  of  the  furrow 
is  a  shallow  groove,  which  deepens  rapidly  and  at  the  same  time 
lengthens  so  as  to  embrace  the  egg  meridianally.  The  furrow  is 
finally  completed,  superficially,  a  short  time  before  it  has  entirely 
separated  the  egg  into  two  distinct  halves.  The  last  point  to  be 
cut  off  corresponds  in  position  almost  exactly  with  the  nucleus,  but 
on  the  opposite  side  of  the  egg.  The  first  cleavage  is  completed 
one  hour  after  fertilization.     The  two  daughter -nuclei  now  lie  at 
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tlie  plane  of  fienon,  and  at  tlie  same  disfance  from  the  surface  of 
the  egg  as  the  original  nucleus.  The  second  furrow  normally  starts 
on  the  same  point  of  the  surface  as  the  first,  and  again  divides  the 
6^  meridianallf  in  a  plane  at  right,  angles  to  the  first.  Sometimes 
thn  second  furrow  starta  irregularly,  at  a  point  around  the  egg 
from  (he  origin  of  the  first  furrow.  One  of  the  hemispheres  is 
thus  diviiled  b^ore  the  other,  as  in  fig.  7.  Fifty  minutes  elapses 
between  the  completion  of  the  first  and  second  furrows.  Succes- 
sive segmentations  come  in  at  intervals  of  forty-five  to  fifty  minutes. 

Wilh  the  eight-cell  stage  rotation  of  the  blastomeres  occurs.  The 
four  upper  cells  turn  through  an  angle  of  45°  upon  the  lower  ones, 
so  that  they  come  to  lie  in  the  valleys  between  the  lower  ones, 
instead  of  being  Buperimpbeed  upon  them.  Segmentatiou  continues 
until  s  hollow  blastula  (PI.  XXXI,  fig.  8)  is  prwluced,  n  layer  of 
tbicic  cells  surrounding  a  small  cleavage  cavity.  The  cells  are  of 
uniform  thickness,  and  their  outer  ends  give  rise  to  cilia  which 
drive  the  e^  round  and  round  by  their  motion  within  the  mem- 
brane, sonietimes  in  one  direction,  sometimes  in  the  opposite. 

During  this  stage  the  /omialion  of  the  endoderm  takes  place.  The 
inner  ends  of  the  blastomeres  are  delaminated,  the  process  going 
on  at  an  equal  rate  on  all  sides,  until  a  uniform  layer  of  eudoderm 
cells  liee  within  the  eclodermal  layer  (PI.  XXXI,  fig.  9).  By 
increase  in  size  of  these  endodemial  'cells  the  cavity  of  the  egg 
comes  to  be  entirely  obliterated.  During  the  subsequent  life- 
history  of  the  larva  no  cavity  exisis  within  the  body  imtil  after 
several  marked  changes  have  taken  place. 


1902.]  NATURAL  8CIENCEB  OF   PHILADELPHIA.  761 

varying  lime.  Toward  the  end  of  this  time  the  first  indications  of 
a  ccelenteric  cavity  appear  in  the  arrangement  of  the  cells  at  the 
posterior  end  of  the  swimming  larva  (PI.  XXXI,  fig.  11,  P). 
Their  inner  margins  come  to  lie  in  a  straight  line,  following  the 
long  axis  of  the  larva  (PI.  XXXI,  fig.  11,  C).  This  process  is 
better  understood  when  we  notice  that  in  changing  its  shape  from 
the  spherical  morula  to  the  elongated  planula  the  larva  also  under- 
went a  slight  rearrangement  of  its  cells.  The  endoderm  was  first 
formed  as  a  spherical  mass,  and  its  cells  were  all  conical,  radiating 
from  the  centre  to  the  surface.  But  as  elongation  took  place  in 
the  formation  of  the  planula,  the  cells  were  stretched  out  into  a 
cylinder  and  their  inner  ends  overlapped  irregularly,  as  is  shown 
at  the  anterior  end  (A)  of  ^g,  11.  When  the  coelenteron  begins 
to  be  developed,  the  inner  ends  of  these  upper  endodermal  cells 
change  thear  position  somewhat  and,  as  above  stated,  meet  along  a 
continuous  line.  At  the  same  time  a  change  is  to  be  noticed  in  the 
cells  at  the  surface  of  the  oral  pole.  The  cell  walls  at  this  point 
become  less  distinct  (PI.  XXXI,  fig.  11,  0),  and  finally  a  disin- 
tegration of  the  boundaries  leaves  the  tissue  an  undifferentiated 
layer  of  protoplasm.  Before  separation  of  the  tissue  to  form  the 
definitive  coelenteric  cavity,  the  larva  stops  swimming,  loses  its  cilia, 
and  settles  down  upon  the  bottom.  The  larger  end,  which  was 
directed  forward  in  swimming,  is  downward.  Between  the  free- 
swimming  stage  and  the  sessile  hydra-stage  there  frequently, 
though  not  always,  intervenes  a  condition  which  reminds  one  of  a 
minute  planarian  in  its  shape  and  movements.  The  planula  settles 
down  upon  the  bottom  and  slowly  glides  along  by  a  rhythmic  wave- 
like progression.  This  condition  seems  to  take  the  place  of  the  last 
part  of  the  ordinary  and  evidently  more  normal  free-swimming 
stage,  and  is  perhaps  due  to  the  unfavorable  conditioi)^  of  the 
laboratory.  This  condition  is  not  at  all  like  the  pathological 
plasmodial  forms  to  be  mentioned  below.  Its  changes  in  shape  are 
slight,  and  its  manner  of  movement  rather  a  glide  than  a  proto- 
plasmic fiowing  None  of  the  definiteness  of  structure  is  lost,  and 
these  larvae  transform  into  hydras  as  soon  as  those  which  change 
directly  from  the  free-swimming  planulse.  It  is,  then,  not  a 
phenomenon  of  degeneration,  nor,  on  the  other  hand,  an  essential 
phase  iu  the  life  of  the  animal,  but  rather  an  intermediate  and 
probably  accidental  condition. 
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The  Htdra. 

As  Boon  as  the  planula-stage  has  gtreo  place  to  the  settled  hydra- 
stage  the  ccelenteron  becomes  complete.  The  mouth  appears  at  the 
free  end  where  the  lissiie  has  previously  showed  indications  of  dis- 
integration, at  the  end  of  the  axial  line  formed  by  the  endodennal 
cells.  At  first  the  mouth  is  visible  only  when  the  specimens  are 
killed  and  cleared  or  sectioned.  Soon,  however,  it  becomes  large 
enough  to  see  in  the  live  animal  by  focusing  down  from  above  with 
a  high-power  lens.  It  then  appears  as  a  minute  pit  in  the  ecto- 
derm. The  cielenteran  is  more  distinct  at  the  upper  end  than 
below,  where  it  disappears  into  the  loosely  coastitule<l  cell-mass  of 
the  interior.  The  definite  cavity  of  the  cceleuteron  is  somewhat 
later  in  making  its  appearance.  When  finally  established  it  is 
lined  with  a  thick  layer  of  columnar  endodermal  epithelium.  At 
its  bottom  it  flares  out  in  following  the  contour  of  the  body-wall, 
as  it  appears  in  PI.  XXXII,  fig.  15,  which  shows  a  lale  stage, 
but  ihe  same  condition  of  the  ccelenteron  as  exists  in  the  newly 
transformed  larva.  The  figure  also  shows  a  thickened  core  of 
endoderm  which  projects  upward  into  the  coelenleron  as  a  gaOrie 
peduncle.  This  conical  mass  of  cells  develops  during  the  latter 
part  of  the  hydra-sfage. 

A,  Tenlaela.—ln  the  later  traDsformalion  of  the  developing 
Oonionema  no  definitely  determinate  periods  separate  the  limes  of 
active  change.  The  development  lime  is  variable,  depeuding  upon 
external  conditions  of  food,  temperature,  etc.  In  an  average 
I  teiitade^  m:iki;  llieir 
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Irregularilies  are  common  in  the  appearance  of  the  tentacles  of  the 
polyp,  as  in  the  adult,  II  frequently  happens  that  only  one  of  the 
second  pair  ever  makes  ila  appearance.  Or  one  may  be  slow  in 
ariaing,  and  always  remain  smaller  than  the  other.  On  the  other 
hand,  an  abnormally  large  number  are  frequently  developed,  indi- 
viduals wilh  five  or  six  being  not  uncommonly  found  (PI.  XXXII, 
fig.  13). 

B.  Form  of  Caltnteron. — The  appearance  of  the  tentacles  is 
accompanied  by  alterations  in  the  form  of  the  coelenteric  cavity. 
The  rapid  growth  of  the  cells  at  the  points  where  the  tentacles  arise 
and  the  outpusliing  of  the  lissue  in  the  process  seem  to  affect  the 
contour  of  the  body -wall 
over  a  considerable  area,  so 
that  diverticula  of  the  coelen  - 
teron  and  of  the  mouth 
extend  in  the  direction  of 
each  of  the  (enlaclee.  A 
Mellale  arrangement  results, 
the  mouth  being  in  the 
form  of  a  cross.  This  cor- 
responds exactly  with  the 
condition  in  the  medusa, 
especially  in  young  speci- 
mens (PI.  XXXIII,  fig. 
19),  in  which  the  twisting 
which  in   older   individuals  _. 

obscures  somewhat  the  true  Abnormal  fl»e-p»rted  medusa,  rtow- 
relation  of  parts  has  not  yet  iag  sgreemeDt  Id  plan  between  oral  lobes 
taken  place.  In  the  three-  '""^  ^^"^  '^'"''''■ 
or  five-lentocled  hydra  the  number  and  arrangement  of  the  oral 
lobes  corresponds  with  the  number  and  arrangement  of  the  tenta- 
cles. Fig.  1  %  PI.  XXXII,  represents  a  polyp  with  five  radial  parts, 
in  which  one  IoIk  of  the  mouth  is  bifurcated.  This  condition  is 
very  similar  to  that  fre^iuently  met  with  in  adult  medusa  (text  fig. 
1).  The  whole  aspect  of  the  hypostome  of  the  Gonionema  polyp 
is  ver)-  similar  to  that  of  the  manubrium  of  the  young  medusa. 
The  ectoderm  at  the  edges  of  the  mouth  l)ecomeB  thickened  and 
armed  with  nematocysts,  which  have  by  this  time  made  their  ap- 
pearance, in  a  manner  to  be  described  later,  over  a  large  part  of 
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(he  body  of  the  hydra.  Below  tlie  mouth  the  hypoBtome  becomes 
aarrow  and  tubular  and  distinct  from  the  rest  of  the  body,  a  decided 
angle  separating  them  at  the  level  of  the  tentacles. 

HA3II8. 

Oae  of  the  moat  striking  habits  of  the  adult  jelly-Gah  ia  its  pre- 
hensile propensity.  The  adhesive  oi^an  at  the  "  knee"  of  the 
tentacle  is  composed  of  long  slender  glandular  cells,  pack^  into  a 
thick  cushion  which  is  Inclosed  within  a  strongly  muscular  rim  or 
collar  (PL  XXXIII,  fig.  HO).  This  organ  is  located  on  the  aboral 
side  of  the  tentacle.  When  at  rest  the  jelly-fish  lies  on  the  bottom 
with  inverted  belt,  the  tentacles  widely  extended  horizontally  and 
attached  to  the  bottom  by  means  of  the  combined  cement  gland 
and  vacuum  cup  near  the  tip  (PI.  XXXI,  fig.  3).  How  this  habit 
of  inverting  itself  could  have  come  to  be  acquirod  primarily  by  tho 
adult  medusa  it  is  hard  to  see.  But  if,  as  I  shall  give  my  reaEons 
for  believing,  the  medusa  arises  by  direct  metamorphosis  from  the 
hydra,  the  habits  of  the  hydra  would  naturally  be  more  or  less  per- 
manent in  the  adult.  It  may  be  that  this  particular  habit  is  more 
likely  to  be  first  acquired  by  the  larva  thau  by  the  adult.  The 
tentacles  of  the  hydra  reach  a  relative  length  greater  than  in  the 
case  of  any  other  known  hydroid  polyp.  They  frequenlly  stretch 
out  in  the  water  for  a  distance  three  or  four  times  the  height  of 
the  polyp.  Fig.  14,  PI.  XXXII,  shows  a  hydra  with  the  tetiiacles 
fully  extended,  iheir  tips  touching  the  ground  in  the  characteristic 
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length  by  Yerkes.^  His  account  would  apply  almost  as  well  to  the 
process  in  the  hydra.  The  tentacle  which  comes  in  contact  wilh  the 
prey  is  contracted  with  a  suddenness  and  vigor  which  belies  the  ap- 
parent inertia  of  the  moment  before.  The  victim  is  seen  to  be  firmly 
spitted  on  the  microscopic  lances  of  the  nematocysts,  and  it  is  evident 
that  the  first  thing  that  happened  when  the  animal  touched  the 
tentacle  was  the  discharge  of  all  the  thread  cells  in  that  region. 
The  tentacle  in  contracting  carries  the  food,  protozoan  or  minute 
worm,  or  whatever,  toward  the  mouth.  The  long  manubrium  then 
moves  about  slightly  as  if  in  search  of  the  morsel.  Finally  the 
tentacle  places  the  food  directly  upon  the  mouth  (PI.  XXXII,  fig. 
16),  which  proceeds  to  turn  itself  over  the  object  and  work  it  down- 
ward until  it  vanishes  into  the  gastric  pouch  of  the  polyp. 

Degeneration  Phenomena.' 

For  some  reason  or  other,  not  understood  at  present,  the  larvso 
in  one  of  my  aquarium  jars  began  when  three  months  old  to 
exhibit  most  singular  forms  and  activities.  All  appearance  of  the 
hydra  form  was  lost,  ectoderm  and  endoderm  becoming  indistin- 
guishable and  cell  outlines  dissolved.  The  larva  in  this  condition 
had  very  much  the  appearance  of  an  amoeba.  The  specimens 
slumped  down  on  the  bottom  of  the  aquarium  in  a  shapeless  masB, 
and  by  protoplasmic  flowing  changed  their  shape  through  an  end- 
less variety  of  forms,  moving  slowly  from  point  to  point.  Thin 
pseudopodia  were  sent  out,  along  which  the  substance  of  the  organ- 
ism flowed,  and  by  the  breaking  of  the  connecting  isthmus  divided 
into  two.  The  fragments  became  smaller  and  smaller  until  no 
longer  recognizable.  These  abnormal  larvse  remained  alive  for  six 
weeks,  after  which  no  trace  of  them  wa:»  to  be  seen. 

Budding  in  the  Larvae — Metagenesis.* 

Contrary  to  Haeckers  statement  that  in  the  group  of  jelly-fish 
which  he  calls  the  * '  Trachomedusse ' '  metagenesis  does  not  occur,  in 

'  R.  M.  Yerkes,  **Tlie  Sensory  Reactions  of  Gonionemus,"  Am,  Joum, 
Physiology^  February,  1902.  ^ 

•  More  fully  described  in  the  Biological  Bulletin  of  the  Marine  Biologi' 
eal  Laboratory,  Woods  Hole,  August,  1902. 

•  An  earlier  draft  of  this  section  appeared  in  the  Johnt  Hopkins  Univer- 
sity Circulars,  June,  1902. 
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Gonionema,  which  falls  into  ihat  group,  ihia  process  rtoes  take 
place.  By  a  foim  of  noD-sexuol  multiplication  different  from  any 
which  lifts  previously  been  described  for  any  member  of  the  hydro- 
meduaie,  an  intermediate  process  of  reproduction  is  introduced  into 
the  life-history  of  Gonionema.  whereby  a  large  number  of  adults 
are  produced  from  a  eingle  egg,  Aaexual  muUipIicatiou  in  the 
larvteof  Scyphomedusse  has  been  known  since  1841,  when  Sars  saw 
and  described  the  formation  of  buds  in  a  scyphisloua  of  uncertain 
identity,  but  probably  either  an  AurelUi  or  a  Oyanea.  Since  that 
time  several  analogous  cases  have  been  made  known.  The  scy- 
phisloma  larvte  of  Castiopea,  for  example,  were  found  producing 
eggs  in  large  numbers  by  Bigelow  (1900),  who  gives  a  detailed 
account  of  the  method  of  budding  in  a  monograph  on  this  Khizo- 
stome.  It  may  be  further  stated  that  in  general  the  non-sexual 
process  of  production  of  buds  by  the  larvie  is  an  im}}ortant 
method  of  multiplication  among  the  Dlscomedus^.  The  buds 
usually  develop,  after  detachment  from  (lie  parent  polyp,  into  a 
second  generalJon  of  scyphistomas,  identical  in  form  and  fate  with 
the  original  ones.  Buds  may  arise  on  the  body  of  the  scyphtstoma, 
or  upon  stolons  from  its  base,  and  either  singly  or  several  at  a 
time.  In  Cotyhrhvia  the  buds  develop  so  rapidly  and  remain 
attached  so  long  that  large  clusters  accumulate  about  the  base  of 
tlie  scyphistoma.  According  to  some  authors,  Goelte  for  example, 
the  distal  end' of  the  bud  in  Aurelia  and  Ct/anea  is  destined  to 
become  the  oral  end  of  the  detached  larva,  developing  mouth  and 
tentacles.  Friedemann,  on  the  other  hand,  says'"  that  in  Aurelia  he 
mill  beiri;;  invuriahiy 
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It  is  my  purpose  in  this  section  to  give  an  account  of  a  process  of 
budding  in  a  medusa  very  different  from  Ounina,  one  in  which 
the  asexual  muhiplication  takes  place  very  differently.  In  Oonio- 
nema  the  buds  are  produced  in  a  manner  which  reminds  one  very 
strongly  of  the  similar  process  in  Camopea. 

In  the  course  of  my  general  study  of  the  development  of 
Gonionema  I  came  upon  the  budding  larva  (text  figs.  2-10).  From 
a  lot  of  eggs  obtained  at  Woods  Hole,  in  August,  1901,  a  large 
number  of  polyps  developed  and  were  kept  alive  in  a  balanced 
aquarium  for  several  months.  This  lot  was  left  at  Woods  Hole  in 
as  nearly  natural  conditions  as  possible  until  the  last  of  November. 
The  water  was  kept  fresh  by  frequently  renewed  supplies  of  dia- 
toms and  ulva,  and  occasionally  changed  by  carefully  adding  a 
quantity  taken  from  the  natural  habitat  of  the  medusa  in  the  eel- 


Fig.  2. 
Five  months  old  polyp  with  bud  just  forming. 

pond.  A  low  temperature  was  maintained.  When  these  larv» 
were  received  from  Woods  Hole  (November  28)  they  were  appar- 
ently thriving  well.  They  had  all  settled  upon  the  Minot  watch- 
glasses  which  had  been  placed  in  the  bottoms  of  the  dishes.  These 
were  easily  removed  without  disturbing  their  contents.  The  watch- 
glasses  were  numbered  and  the  positions  of  the  polyps  carefully 
noted  and  mapped.  Successive  examinations  showed  that  the 
number  of  polyps  was  increasing,  and  on  December  3  it  was  seen 
that  one  or  two  of  the  largest  specimens  had  rounded  knob-like 
bodies  upon  them;  these  were  at  once  recognized  as  buds.  The 
specimens  were  examined  as  frequently  as  it  was  thought  safe  to 
remove  them  from  the  jar,  and  camera  drawings  were  made  of  the 
growing  buds.  Obser\'ations  were  made  of  the  different  stages  in 
the  development  of  fourteen  buds ;  their  phases  agreed  in  all  the 
main  particulars. 
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The  first  iadication  of  the  appearance  of  a  bud  upon  any  indi- 
vidual polyp  was  a  rounded  eminence  upon  the  hydrocaulus  (fig. 
2).  It  was  usually  located  at  a  level  about  half-way  between  the 
base  of  the  polyp  and  the  ring  of  tenlacles,  as  in  the  figure,  and 
inlerradially — i.e.,  at  the  end  of  a  radius  which  bisects  the  angle 
between  two  tentacles  (fig.  6).  Never  more  than  a  single  bud 
appeared  at  one  lime  ajxin  any  polyp. 

All  three  body -layers —ectoderm,  endoderm  and  mest^Ioea — of 
the  parent  are  involved  in  the  formation  of  the  bud.  The  cells 
of  both  ectoderm  and  endoderm  multiply  rapidly  in  the  region 
of  the  wall  of  the  polyp  where  the  bud  is  about  Lo  be  formed. 
The  endoderm  pushes  out  as  a  rounded  protuberance,  covered 
by  the  ectoderm   in  a  layer  of   constant  thickness  (fig.  3).     A 


Fig.  8. 
Bame  bud  etgbt  hours  old. 

thin  supporting  lamella  of  meeoglcea  lies  between  (he  two,  Aa 
the  bud  increasee  in  size  it  bulges  out  at  its  base,  arcund  the 
stalk  which  connects  it  with  the  polyp,  and  it  also  develops  rapidly 
at  the  tip  of  the  free  end.     In  this  nay  it  becomes  pear-e 
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centrifugal  growth  the  bud  becomes  sausage-shaped,  and  as  long 
as  the  diameter  of  the  polyp  (fig.  6).  Soon  after  the  bud  reaches 
the  stage  shown  in  this  figure,  it  becomes  detached  from  the  polyp. 


Fig.  6. 

Bud  three  days  old.  £n- 
doderm  isolated  from  that 
of  parent  by  constriction  of 
ectoderm. 


Fig.  6. 

Bud  four  days  old.  Readv*  for  de- 
tachment. Showing  interradial  posi- 
tion. 


In  only  one  instance  was  I  so  fortunate  as  to  see  this  prooees 
taking  place.  In  this  individual  the  bud  was  drawn  out  into  a 
long  finger-like  body,  its  dbtal  end  drooping  almost  to  the  ground. 
Soon  the  ectodermal  isthmus  began  to  stretch  out  and  dwindle  in 
diameter,  until  it  was  merely  a  thin  stem  of  tran.sparent  protoplasm 
(fig.  7).     The  bud  seemed  to  be  reaching  out  and  trying  to  free 


Fig.  7. 
Another    indiyidual.      Bud    in 
process  of  detachment,    showing 
elongated  ectodermal  isthmus. 


Fig.  8 
Same  bud  fifteen  minutes  later. 
Bud  settling  down  on  distal  end. 


itself  from  the  limitations  of  its  connection  with  the  parent.  This 
stretching  of  the  isthmus  was  brought  about  by  constriction  of  the 
tubular  ectoderm,  as  bv  circular  muscle  fibres.     When  this  stretch- 

49 
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iog  had  gone  on  until  the  bthmug  was  a  quarter  as  long  as  the 
entire  bud  (fig.  7),  it  began  lo  grow  etill  thinner  at  its  middle, 
and  finally,  juat  half  an  hour  after  it  first  began  to  stretch  out,  it 
broke  in  two  and  the  bud  fell  away  from  the  parent  (fig.  S).  The 
two  ends  of  the  connecting  stalk  shrank  back  into  the  tissues  of  the 
bud  aud  of  the  parent,  appearing  for  a  time  as  minute  points  of 
protoplasm,  as  in  the  drawing.  After  reparation  from  the  polyp 
this  particular  bud  settled  down  at  once  upon  the  previously  free 
or  distal  end,  and  began  an  independent  existence  (fig.  9).     Other 


Fig.  10. 
Tlte  same  four  days  later.    Bawl 
ectoderm  ibickened. 


Fig.  9. 
Detocbed    larva,     just    settled 
down,   three   days   after   detacb- 
ment 


observations,  however,  indicate  that  the  usual  course  of  develop- 
ment is  slightly  at  variance  with  ibis  instance,  and  that  it  includes 
a  motile  period  of  from  three  to  four  days,  intervening  between 
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although  somewhat  different  in  shape,  as  nearly  as  one  could  esti- 
mate its  bulk,  it  corresponded  exactly  with  the  bud  which  had  dis- 
appeared. Similar  observations  were  so  numerous  that  it  seems 
unavoidable  to  consider  the  motile  form  a  normal  phase  in  the 
non-sexual  as  in  the  sexual  process  of  multiplication.  The  precise 
nature  of  this  intermediate  condition  is  not  yet  determined.  It 
seems  probable  that  it  is  a  creeping  unciliated  form,  although  my 
first  conjecture,  that  it  was  a  ciliated  planula,  has  not  yet  been 
proven  erroneous.^'  This  peculiar  phase  b  an  interesting  case  of 
reversion  in  the  non-sexually  developed  larva  to  a  condition  earlier, 
in  point  of  ontogenetic  order,  than  that  of  the  parent  at  the  time 
of  budding. 

The  subsequent  history  of  the  bud  has  been  ^definitely  followed. 
After  settling  down  upon  the  bo(tom  it  repeats  the  changes  which 
occur  in  the  sexually  produced  polyp.  The  newly  arisen  larva 
(fig.  9)  loses  its  planula  shape,  becoming  shorter  and  thicker,  espe- 
cially at  the  base,  on  account  of  the  plastic  character  of  the  tissues 
(fig.  10).  It  has  now  secured  a  firm  hold  upon  the  bottom,  being 
so  closely  applied  that  it  is  quite  hard  to  dblodge  it.  The  cells 
at  the  base  increase  in  thickness  until  they  form  a  columnar  epithe- 
lium. After  the  first  day  a  slight  pit  indicates  the  point  at  which 
the  coelenteron  is  to  open  externally.  This  process,  as  observed  in 
a  number  of  cases,  is  exactly  the  same  as  in  the  sexually  produced 
polyp.  The  tentacles  also  make  their  appearance  in  the  same 
manner  as  described  for  the  hydra  which  developed  from  the  egg. 

The  length  of  time  required  for  the  complete  development  of  a 
bud,  from  its  first  appearance  on  the  hydrocaulus  of  the  parent  as 
a  simple  knob  until  the  completion  of  the  formation  of  the  coelente- 
ron and  the  ^appearance  of  the  tentacles,  is  from  ten  to  fourteen 
days :  (a)  the  first  period,  including  as  far  as  the  detachment  of 
the  bud,  5  days;  (6)  motile  form,  2  to  4  days;  (c)  from  attach- 
ment to  appearance  of  tentacles,  3  to  5  days.  These  periods  refer, 
of  course,  to  specimens  in  captivity. 

PI.  XXXI  r,  fig.  17,  shows  a  specimen  from  an  entirely  different 
lot  of  polyps  from  those  which  exhibited  the  budding  phenomena 
shown  in  the  text  figures.  Thb  polyp  was  killed  when  23  days  old. 
It  may  not  be  a  normal  individual,  but  as  it  shows  a  tendency  to 
divide  transversely  it  seems  worth  while  to  call  attention  to  it.     The 

"  Perkins,  loc.  cU. 
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ccsIenteroD  has  completely  divided  into  two,  aad  the  endodermal 
wall  of  tbe  pouch  has  grown  in  as  a  solid  partition  between  the  two 
new  pouches.  The  uboral  portion  of  tbe  body,  or  hydrocaulus,  is 
seen  to  be  considerably  longer  than  is  usually  Ibe  case.  It  is 
■ntemting  to  compare,  in  (bis  connection.  Dr.  Murbacb's  account" 
of  the  transverse  fission  of  Hypolyttu. 

Trambforiiatiok  of  the  Polyp. 

Up  to  the  present  time  all  efforts  to  secure  sptcimens  of  the 
larval  Qonionema  in  their  natural  habitat  have  been  well  nigh 
fruitless.  Although  tbe  eggs  are  laid  in  enormous  numbers  during 
four  to  six  weeks  of  tbe  summer,  and  even  when  kept  in  the 
laboratory  a  laigu  proportion  develop,  it  has  yet  been  impoeuble  to 
6Qd  the  polyps  in  tbe  eel-pond  where  the  medusx  are  so  plentiful. 
Many  speculations  have  been  hazarded  as  to  the  condition  in  which 
tbe  larv»  pass  the  cold  months  of  winter,  and  no  small  energy  and 
time  have  been  expended  in  attempting  to  get  at  the  secret.  And 
yet  I  am  much  more  ready  to  believe  that  the  difficulty  has  been 
with  our  methods  of  search  than  that  any  extraordinary  Irans- 
formatioD  in  form  or  change  in  habitat  should  render  the  success  of 
such  search  impossible.  This  seems  the  more  likely  from  the  fact 
that  during  the  summer  when  the  medusa  are  laying  their  eggs 
most  plentifully,  and  within  a  few  days  after  an  e^  is  laid  it  has 
developed  into  a  fixed  polyp  with  tentacles,  the  extreme  minute- 
uess  of  size  and  transparency  of  substance  of  the  polyps  hide  them 
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more  than  would  be  swept  out  of  the  shallow  water  by  the  tide. 
Not  only  these  considerations,  but  all  the  other  indications  seem  to 
point  to  a  direct  transformation  of  the  polyp  to  the  adult  gonosome 
without  leaving  the  eel-pond.  The  habit  of  the  polyp  of  resting 
with  tentacles  extended  and  adhering  to  the  bottom,  the  feeding 
reactions,  the  form  of  coelenteron,  manubrium  and  oral  opening, 
the  manner  of  origin  of  the  tentacles,  all  resemble  the  correspond- 
ing conditions  in  the  adult  90  closely  that  it  is  easy  to  regard  this  as 
the  mast  likely  theory.  May  it  not  be  that  the  same  type  of 
metamorphosis  as  that  which  takes  place  in  Liriope  (Brooks,  1895) 
is  passed  through  in  this  genus  as  well  ?  In  Liriope  the  coelente- 
ron is  transformed  into  the  system  of  chimiferous  tubules  by  the 
growth  of  fusion  areas  which  unite  the  upper  and  lower  walls  of 
the  cavity,  except  where  they  are  to  be  left  separate  along  the  lines 
of  the  canals.  PI.  XXXII,  fig.  18,  is  a  camera  drawing  of  a 
twelve-tentacled  gonosome  of  Oonionema,  which  has  very  much 
the  appearance  of  the  newly  metamorphosed  Liriope^*  The  trans- 
formations which  are  necessary  to  bring  about  the  adult  from  the 
larval  form  are  a  change  in  the  coelenteron  to  a  system  of  tubes; 
the  centralizing  of  the  diffuse  nervous  system  to  form  the  two 
nerve-rings ;  the  appearance  of  new  tentacles  provided  with  adhe  • 
Rive  disks,  and  of  tentacles  modified  to  the  form  of  sense-organs, 
from  the  expanded  tentacular  ring;  and  the  growth  of  the  velum. 
The  relative  size  of  the  fully  developed  polyp  and  the  youngest 
medusa  offers  no  contradiction  to  such  a  conception  of  direct  meta- 
morphosis; if  the  polyp  grows  as  rapidly  in  ihe  natural  environ- 
ment of  the  eel-pond  as  in  the  laboratory,  even  allowing  for  a  long 
period  of  absolute  quiescence  during  the  cold  weather,  the  discrep- 
ancy in  size  is  easily  accounted  for. 

Youngest  MEDuSiE— Arrangement  of  Tentacles  and 

Sense-Orqans. 

During  the  last  of  June,  1900,  a  number  of  very  small  sped 
mens  of  Oonionema  were  taken  in  a  tow  net  at  the  surface  of  the 
eel -pond.  Several  of  these  had  sixteen  tentacles,  some  had  twelve, 
one  had  only  eight.  A  careful  study  of  these  very  young  and 
evidently  recently  metamorphosed  gonosomes  has  brought  out  some 
exceedingly  interesting  points. 

"  Brooks,  1893,  PI.  41 ;  Habckel,  Die  Ru$$elquaUen,  PI.  12. 
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Hai^tt,  in  hU  paper,  Varialiong  Among  Sydromedutte,  dUcusEes 
the  arrangement  of  teataclea  in  Oonionetna.  He  approaches  the 
queelioD  as  a  etudeiit  of  variaLionB,  and  unfortunately  lacks  the 
young  material  from  which  I  have  found  it  po^ible  to  educe  very 
definite  nilef>  in  the  arrangement  of  marginal  organs  and  iheir 
order  of  appearance.  Aa  a  natural  result  Hargitt  comes  to  the 
conclusion  that  so  much  irregularity  occurs  as  to  render  it  impos- 
sible to  discover  any  definite  order  of  appearance  or  ultimate 
arrangement  in  these  organs.  It  is  true  that  the  abnormal  speci- 
mens which  he  studied  moet'closely  do  show  very  little  regularity, 
as  would  indeed  be  expected.  But  in  normal  individuals  quile  a 
remarkable  degree  of  precision  is  manifest  in  the  position  and  order 
of  appearance  of  tentacles  and  sense-organs,  with  reference  to  each 
Other  and  with  reference  also  to  previously  arisen  oi^ns  of  Ihe 
same  kind.     This  is  particularly  true  in  the  younger  ctagea. 

If  we  examine  the  eight -ten  tacled  medusa  the  following  points 
are  noticeable;  First,  ihe  tentacles  are  evidently  of  two  cycle?, 
in  order  of  appearance.  The  four  at  the  ends  of  the  radial  canalu, 
or  the  perradiaU.  are  equal  in  size,  and  lai^r  than  the  four 
interradiab,  which  are  also  of  equal  size.  These  tentacles  are 
very  similar  in  appearance  and  structure  to  the  larval  tentacles,  and 
there  seems  little  reason  why  the  larger  perradials  may  not  be  the 
permanent  larval  tentacles." 

Second,  the  sense-organs  are  four  in  number  and  placed  in  defi- 
nite positions,  relative  to  the  tentacles.  If  we  look  at  the  bell- 
margin  from  the  oral  side,  the  newly  arisen  tentacles  in  the  four 
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members  of  the  hydrozoa,  show  bilateral  symmetry,  either  in  the 
normal  condition  or  when  they  depait  from  the  normal  form  and 
may  be  supposed  to  revert  to  a  more  primitive  type  (Mayer,  1901, 
e,g.),  Oonionema  shows  a  very  different  plan  from  that  of 
bilateral  symmetry.  It  is  rather  a  certain  sort  of  radial  symmetry 
which  has  nothing  bilateral  about  it— one  in  which  the  radial  parts 
correspond  exactly  to  each  other,  and  are  superimposable,  but  none 
of  which  is  the  reflected  image  of  any  other.  I  shall  call  this  rela- 
tion one  of  cyclic  symmetry.  With  reference  to  the  order  of  ap- 
pearance of  the  marginal  organs  I  shall  speak  of  cyclic  sequence. 


Fig.  11. 

These  terms  were  suggested  by  Prof.  Morley,  of  the  mathematical 
department  of  Johns  Hopkins  University. 

New  tentacles  make  their  appearance  four  at  a  time,  or,  so  to 
speak,  in  quarlets;  they  are  90^  apart,  so  that  they  occupy  iden- 
tical positions  in  the  four  quadrants  of  the  marginal-  ring.  But 
while  the  tentacles,  and  the  sense-organs  as  well,  appear  to  rise  in 
fours,  the  condition  in  the  larva,  and  in  frequent  instances  among 
the  adults,  indicates  that  a  paired  origin  is  more  primitive  and 
fundamental.  It  is  the  rule  in  the  early  larvse  that  two  tentacles 
appear  opposite  to  one  another   (PL  XXXII,  fig.  12),  and  later 
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the  second  pair  of  the  quartette.  It  often  happens  that  in  the 
aduJt  medusa  two  membeni  of  a  quartette,  in  oppoeit«  quadrants, 
are  retarded  in  making  their  appearance.  In  Aurelia  Clans 
eatabliiihed  the  theory  that  while  the  larval  tentacles  aeem  to  come 
in  fours  after  the  earliest  stage,  the  first  four  tentacles  appear  first 
two,  then  two  more,  as  is  the  case  in  Qonionema  (v.  Claus, 
1892).  Goette  (1887)  has  examined  a  great  number  of  spedmens 
of  the  younger  stagee  of  Aurelia,  and  has  oome  to  the  same  gen- 
eral conclusion  as  Claus  with  r^i;ard  to  the  primitive  paired  condi- 
tion and  the  significance  of  this  in  the  philogeny.  Haeckel 
(1881),  however,  regards  the  appearance  of  two  tentacles  in 
advance  of  the  second  two  as  an  accidental  and  insignificant  occur- 
rence; he  takes  four  for  the  primary  number.  While  ihis  tendency 
to  a  paired  origin  of  the  tentacles  disappears  after  the  earliest 
sl^ea  in  Aurelia,  Qonionema  exhibits  this  tendency  in  frequent 
instances  during  the  whole  life  of  the  animal.  Its  occurrence  in 
the  appearance  of  the  seuEe-organs  is  of  the  same  dgnificauce, 
because,  as  will  be  pointed  out  below,  these  organs  are  modified 
tentacles.  PI.  XXXIII,  fig.  19,  shows  this  condition  in  the  eense- 
oi^ans,  quadrants  A  and  C  having  five,  while  in  quadrants  B  and 
D  only  four  are  developed.  It  is  true  that  other  variations  than 
these  do  occur  in  the  appearance  of  the  tentacles  and  sense- 
organs  in  the  adult,  and  of  the  tentacles  of  the  larva.  Polype 
with  three,  five  or  six  tentacles  are  not  uncommon  (PI,  XXXII, 
fig.  13).  It  is  noticeable  that  departures  from  the  normal  number 
correspond  very  closely   in   polyps  and   adults.      This  would  be 
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While  I  have  not  had  a  great  number  of  specimens  of  the  polyps 
from  which  to  compute  averages,  my  counts  show  quite  a  striking 
similarity  to  those  which  are  given  by  Dr.  Hargitt  for  the  adultA. 

Among  all  the  varieties  of  geometrical  figures  which  appear  in 
the  arrangement  of  parts  among  the  various  orders  of  coelenterates, 
there  is  none,  so  far  as  I  can  find,  which  is  at  all  comparable  with 
that  which  appears  in  the  arrangement  of  tentacles  and  sense- 
organs  in  Oonionema.  The  only  suggestion  of  such  a  plan  of 
arrangement  as  this  is  given  in  a  paper  on  the  later  development  of 
Aureliaf  by  Friedemann  (1902).  In  the  course  of  the  paper  this 
author  describes  the  origin  of  the  eight  tentacles  which  follow  the 
first  eight.  Four  of  these  appear  at  once,  the  other  four  later.  In 
the  appearance  of  the  first  four,  two  possibilities  arise,  according  to 
Friedemann.       Either   the   four   arise  in  bilaterally   symmetrical 


Fig.  12.  Pig.  13. 

positions  in  the  four  quadrants,  the  two  halves  of  the  tentacle-ring 
being  reflected  images  one  of  the  other,  and  the  new  tentacles  ap- 
pearing one  on  either  side  of  the  two  opposite  perradial  tentacles 
(fig.  12);  or  else  they  appear  in  identical  positions  in  the  four 
quadrants,  one  appearing  next  in  front  of  each  perradial  tentacle, 
as  the  hands  of  a  watch  move  (fig.  13).  Friedemann's  figures  do 
not  make  it  clear  that  he  actually  found  specimens  in  exactly  this 
stage.  It  appears  more  probable  that  he  interpreted  older  stages 
by  this  theory.  But  it  may  easily  be  true  that  in  other  groups 
than  that  to  which  Oonionema  belongs  the  tentacles  originate 
according  to  a  plan  of  cyclic  symmetry,  or  that  such  a  condition 
sometimes  appears,  irregularly,  as  may  be  the  case  in  Aurelia.  In 
Oonionema  the  rule  holds  with  remarkable  constancy. 
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From  a  study  of  Bucceesive  stages  of  growing  meduga  the  follov- 
iDg  table  is  compiled  to  show  the  relation  io  time  of  appearaoce  of 
lentaclee  and  Bense-orgaiiB.  The  numbers  in  brackets  in  the  column 
of  Beose-organs  indicate  half -quartettes,  the  corresjfoadiag  pair  in 
each  case  having  been  delayed  in  appearance.  Since  tlie  sense- 
organs  are  only  half  as  numerous  as  the  tentacles,  they  appear 
with  half  the  rapidity,  and  are  therefore  more  frequently  found  in 
Tentacld.  Scii-Okouw. 
(S) 
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appeaiUDce.  Each  new  tentacle  arifies  not  only  jus^t  in  front  of  a 
dense-organ,  but  in  a  definite  relation  to  the  older  tentacles.  And 
the  same  thing  is  true  for  the  sense-organs.     It  is  therefore  possible, 


r 


Fig.  14. 

from  a  study  of  successive  stages,  to  predict  where  each  new  quar- 
tette of  .^tentacles  or  sense-organs  will  arise.     The  diagrams  shown 


ifi  the  text-figures  are  from    camera  drawings  of   mounted  whole 
medusae.     If  we  examine  text-figure  14  we  see  that  T.  (tentacle) 
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aeriee  compriaea  T.  IX  to  T.  XVI,  which  fullow  the  same  plan  in 
order  of  appearance,  T.  IX  foUowiag  T.  I,  etc.,  eight  numbeni 
intervening  id  each  case  (fig.  18). 

While  this  may  seem  more  like  a  fanciful  exercise  of  the  imagina- 
tion than  an  actual  coodition  in  nature,  the  truth  is  that  the  larger 
the  number  of  specimens  in  which  one  tests  the  arrangement  of  the 
marginal  organs  by  this  rule,  the  more  will  one  be  convinced  of 
the  remarkably  constant  adherence  to  it.  Given  a  specimen  with. 
Bay,  twenty-eight  tenlaclea,  such  as  that  represented  in  fig.  19  — 
Ihis  IE  a  drawing  of  a  specimen  of  Olindiat  from  the  Bahamas,  a 
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It  would  be  singular  indeed  if  there  were  no  exceptions  at  all  to 
this  general  rule.  Many  variations  from  the  regular  cyclic  sym- 
metry do  occur,  but  only  as  many  as  would  be  expected  from  the 
marked  tendency  to  variability  in  all  parts  of  the  medusa.  These 
variations  no  more  obscure  the  normal  definiteness  of  plan  than  the 
occurrence  of  six  or  seven -rayed  star-fish  obscure  the  normal  penta- 
merous  form  iu  echinoderros.  Text-figure  21  shows  an  irregular 
condition,  the  fourth  tentacle  in  each  quadrant  having  arisen 
aberrantly,  following  instead  of  preceding  the  first  sense-organ  (1). 


Fig.  21. 


In  PI.  XXXIII,  fig.  19,  one  of  the  latest  arisen  quartette  had 
not  put  in  its  appearance  (see  arrow  in  quadrant  A).  In  the 
older  specimens,  the  number  of  irregularities  increases.  It  seems  to 
me  that  the  bell-margin  increases  in  extent  subsequent  to  and  as  a 
consequence  of  the  increase  in  the  number  of  tentacles,  rather  than 
that  the  tentacles  arise,  haphazard,  wherever  there  is  space  enough 
on  the  margin  to  accommodate  them  (Hargitt,  1901).  Certain  it 
is  that  the  most  crowded  part  of  the  bell-margin  at  any  particular 
moment  is  that  from  which  new  tentacles  are  in  the  process  of 
arising. 


784  PRocEBDnroa  op  the  academy  of  [Ifec., 

HiarooENESis  op  Maroimal  Oroans. 

A. — In  the  larva. — The  aimilarily  id  the  appearance  uf  the  ten- 
tacle-rudiment  in  polyp  and  in  gonosome  make  it  desirable  lo 
deecribe  both  in  the  same  connection.  The  account  of  the  origin 
of  the  tentacles  in  the  polyp  waa  therefore  reserved  for  this  section. 
At  firet  the  larval  tentacle  ia  merely  a  small  round  knob,  externally, 
and  internally  it  is  made  up  of  a  core  of  tvo  or  three  endodennal 
cells.  When  the  tentacles  make  their  appearance  the  body  wall  of 
the  polyp  is  made  up  of  the  double  layer  of  cells,  the  ectoderm  and 
endoderm,  separated  by  the  thin  supporting  lamella  of  mesogl(Ba. 
These  three  layers  are  pushed  out  somewliat  in  tlie  growth  of  the 
tentacle,  the  region  of  greatest  activity  being  the  eododermal 
layer,  where  the  core  of  the  tentacle  is  formed  by  a  rapid  out- 
growth of  the  cells  of  the  body  wall,  accompanied  by  multiplication 
of  these  same  cells.  After  some  weeks  the  cavity  of  the  ccelen- 
teron  becomes  drawn  out  in  a  diverticulum  in  the  ilireclion  of  the 
axis  of  the  tentacle,  so  that  the  upper  part  of  the  gastric  cavity 
becomes  stellate  in  cross  eeetion.  PI.  XXXII,  fig.  15,  sho\Ys  this 
condition  Id  a  five-months' -old  polyp.  This  cavity  does  not  reach 
out  into  the  tentacle  itself  in  any  of  the  specimens  whirh  1  studied, 
but  may  do  so  before  metamorphosis  takes  place.  During  the 
whole  of  larval  life,  the  tentacle  is  made  up  of  a  core  of  endoder- 
mal  cells  in  a  single  row,  as  ia  the  case  in  hydra.  Fig.  ]  1  shows 
the  first  pair  of  tentacles  only  developed,  and  the  cell-layers  are 
seen  as  described.     The  endoderm  cells  are  filled  with  a  loose  p 
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Both  oell-layers  are  seen  to  be  concerned  in  the  formation  of  ihe 
new  tentacle.  The  endoclerm  (End,)  is  pushed  out  from  the 
region  of  the  circular  canal,  and  has  the  shape  of  a  solid  plug  of 
tissue  composed  of  a  few  cells  arranged  radially  about  a  central 
axis  (T,R.).  The  nuclei  are  at  the  inner  ends  of  the  cells.  Out- 
side of  this  endodermal  core  is  the  ectoderm  {Ect. )  which  is,  in  the 
region  of  the  bell-margin,  of  the  character  of  gelatinous  tissue, 
containing  large  numbers  of  rudimentary  nematocysts.  These 
inclusions  and  the  nuclei  of  the  cells  are  more  numerous  at  the 
point  where  the  tentacle  is  to  appear  than  elsewhere.  In  the 
medusa,  as  in  the  polyp,  the  greatest  activity  in  the  formation  of 
a  new  tentacle  is  manifested  by  the  endoderm.  According  to 
Allman,'*  in  some  hydroids  (Campanularia  Johnstoni,  for  example) 
the  firat  indicaton  of  tentacle  formation  is  the  thickening  of  tlie 
ectoderm  at  the  point  where  the  tentacle  is  to  appear.  This  is  con- 
trary to  the  condition  which  we  have  in  OorUonema. 

But  to  continue  our  description :  along  with  the  growth  of  die 
endodermal  process,  which  is  to  be  the  core  of  the  tentacle,  the 
ectoderm  also  increases  rapidly  and  constitutes  an  investment  which 
contains  within  it  numerous  nematocysts  and  concretions  which  were 
scattered  throughout  the  ectoderm  at  the  margin  of  the  umbrella. 
After  the  tentacle  has  grown  out  for  a  little  distance  beyond  Ibe 
bell  -margin  the  cells  on  the  upper  or  aboral  surface  become  modi- 
fied to  form  an  adhesive  organ  (PI.  XXXIII,  figs.  20  and  21). 
The  cells  over  a  disk-shaped  area  become  elongated  until  they  have 
the  form  of  a  thick  pad  (PI.  XXXIII,  hg.  21).     The  tissue  im- 
mediately around  the  pad  grows  out  in  a  flange  so  that  the  organ 
becomes  a  vacuum-cup  strongly  muscular  around  the  edge.     After 
the  tentacle  has  grown  out  to  a  length  of  six  to  eight  millimeters 
and  has  increased  in  diameter  considerably,  the  cavity  of  the  circu- 
lar canal  is  drawn  out  into  it.     The  endodermal  cells,  arranged 
radially  about  the  central  axis,  thicken  until  they  are  forced  away 
from  the  centre,  and  a  tubular  cavity  is  left  (PI.  XXXIII,  fig« 
21).     As  this  process  takes  place  first  at  the  proximal  end  of  the 
tentacle,    within  the  tissue  of  the  bell-margin,  the  cavity  of  the 
circular  canal  is  carried  out  along  the  axis  of  the  tentacle  towasd 
the  tip.     In  this  way  the  tentacle,  which  was  originally  imperforate 
as  in  the  polyp,  becomes  hollow. 

*•  Allman,  Monograph  on  the  Tubularian  Hydroidi, 
50 
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C. — 8enee-organ8. — The  origiD  of  the  senBe-organa  is  veryj^rimi- 
lar  to  that  of  the  teDtacles  (PI.  XXXIV,  figs.  24  aud  25).  In 
fact,  it  seems  clear  from  a  study  of  these  processes  ia  Qonionema 
that  the  sense-organs  must  neoeesarily  be  regarded  as  modified  ten- 
tades.  In  the  case  of  these  sensory  clubs  (PI.  XXXIV,  fig.  25, 
8.C.),  the  eudodermal  tissue  {End.)  of  the  circular  canal  grows 
down  in  a  plug  into  the  ectodermal  tissue  (Eel.)  of  the  bell-margin. 

This  latter  becomes  closely  applied  to  the  outside  of  the  plug,  as 
a  thin  investing  epithelium,  and  it  also  spreads  out  in  a  thin  lamella 
over  the  inner  surface  of  the  capf>ule  which  appears  in  the  ectoderm 
in  front  of  the  developing  club.  PI.  XXXIV,  fig.  25,  is  a  draw- 
ing by  Prof.  Brooks  from  a  section  cut  transversely  across  the  bell- 
mar^,  showing  the  early  st^;e  in  the  formation  of  a  senae-organ. 
I  have  not  been  able  to  demonstrate  the  presence  of  sensory  haira 
in  the  cavity  of  the  capsule.  The  cells  at  the  tip  of  the  club  soon 
b^n  to  secrete  the  solid  concretion  which  later  attwns  a  considerable 
«ze.  T^  concretion  is  invested  with  a  Ihin  membranous  ectoder- 
mal covering.  In  Oonionema  the  concrelions  correspond  with  the 
composidoD  which  has  been  given  for  similar  structures  in  other 
medusffi — a  calcium  salt  deposit  in  an  organic  matrix.  Thus  it 
is  seen  that  both  tentacle  and  sense-orgau  consist  of  an  endodermal 
core  which  appears  as  a  plug  of  tissue  growing  out  from  the  lining 
of  the  circular  canal.  In  each  case  this  core  becomes  invested 
with  a  tunic  of  ectoderm  which  remains  aasocialed  with  it. 

SEMATOCYStrS. 
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form,  long  and  bean-shaped  (PI.  XXXIV,  fig.  27).  Examina- 
tion with  a  high-power  objective,  focussing  down  into  the  water 
upon  the  extended  tentacle,  shows  with  considerable  distinctness  a 
ganglion  cell  of  glistening  highly  refractive  appearance,  lying  close 
to  each  nematocyst  (PL  XXXIV,  fig.  27,  g,e, ).  In  every  case  this 
ganglion  cell  is  situated  distal  to  the  thread-capsule,  toward  the  free 
end  of  the  tentacle  (PI.  XXXIV,  fig.  26).  A  thin  strand  of  ner- 
vous tissue  runs  in  each  direction  from  the  ganglion  cell,  toward  the 
nematocyst  proximally,  toward  the  free  tip  of  the  tentacle  distally. 
It  is  visible  for  only  a  short  distance,  however,  soon  vanishing  into 
the  ectodermal  tissue,  and  none  of  its  branches  or  terminations  are 
to  be  traced.  It  evidently  innervates  the  nettling  capsule,  near  the 
base  of  which  it  can  be  seen. 

In  the  gonosome  the  nematocysts  are  carried  out  onto  the  ecto- 
derm of  the  growing  tentacle  in  situ,  as  in  the  larva.     Further 
growth  in  the  extent  of  the  ectoderm  is  brought  about  in  two  ways : 
By  multiplication  of  the  cells  already  incorporated  in  the  epithelium 
of  the  tentacle,  and  by  immigration  of  the  cells  from^the  thick  ecto- 
dermal pad  at  the  base.     The  tissue  composing  the  pad  is  peculiar 
in  character.     The  cell-walls  are  almost  or  quite  obliterated,  and 
the  gelatinous  substance  contains  the  cell-products  already  men- 
tioned.    In  this  whole  group  of  medusae  the  older  tentacles  are  left 
stranded,  as  it  were,  by  the  growth  of  the  margin  of  the  umbrella 
beyond  their  point  of  origin.     As  they  are  in  this  way  carried  up 
on  to  the  exumbral  surface  of  the  medusa,  the  pad  of  ectodermal 
tissue  grows  so  as  to  fill  the  space  between  the  base  of  the  tentacle 
and  the  bell-margin,  forming  a  round  cushion  of  hard  tissue.     In 
sections  cut  through  this  tentacle-pad  (PI.  XXXIII,  figs.  22  and 
23)  it  is  seen  that  the  concretions  which  lie  toward  the  bell -margin 
are  more  dense  and  homogeneous ;  that  further  inward  they  are 
somewhat  less  solid  in  appearance,  spaces  appearing  within  their 
outer  walls ;  and  that  at  the  side  nearest  the  circular  canal  there 
are  great  numbers  of  nettling  celb  in  various  stages  of  formation. 
All  gradations  are  present  between  the  solid  concretion  and  the 
nettling  cell  (PI.  XXXIII,  ^g.  22).     Fig.  22  was  drawn  by  Prof. 
Brooks  to  show  this  condition  in  Oonionema,     At  the  inner  margin 
of  the  ectodermal  pad  the  nematocysts  lie  closely  packed  together 
(^g,  22).     From  this  breeding  place  they  work  their  way  out  on 
to  the  tentacle  along  which  *they  migrate  until  they  reach  a  spot 
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where  they  are  needed.  In  young  leatacles  which  are  still  eloo- 
gStiDg  (he  Dematocyste  are  carried  out  with  the  ectoderm  as  Jt 
becomee  applied  to  the  tentacle  base.  But  after  a  certain  time  the 
tentacle  increaws  only  very  slowly'ia  length  and  addilional  nettling 
cells  are  needed  to  keep  up  with  the  increase  in  diameter.  This 
migration  of  nemalocysls  has  been  seen  and  described  by  Mur- 
bach."  After  the  capsules  have  become  established,  the  ectodermal 
covering  becomes  modified  to  form  the  cnidocil  (PI.  XXXIV,  fig. 
27).  The  nerve  conneclion  in  the  cnidocil  is  developed  at  an 
early  etage. 

Sexual  Oroans. 

In  minute  specimens  of  the  adult  gonosome  the  gonads  are  fre- 
quenlly  found  in  their  first  stage  of  development.  They  appear  us 
outgrowths  of  the  ectodermal  covering  of  the  radial  canals,  at  first 
in  the  form  of  a  ridge  projecting  downward  from  the  radial  canal 
into  the  subumbreDa  at  a  point  two-fifths  of  the  dialanct:  from  the 
top  of  the  bell  to  the  margin.  The  rudimentary  ribbon  of  gona- 
dial  tissue  elongates  in  both  directions  from  the  point  at  which  it 
started.  Text-figure  20  shows  the  conditiou  in  Olindia^,  in  which  it 
is  similar  at  first  to  that  in  Oonionema.  The  gonad  thus  becomes  an 
elongated  ridge  of  tisnue  which  finally  reaches  to  the  extremities  of 
the  radial  chimiferous  tubes,  and  increases  in  depth  until  it  bangs 
down  like  a  ribbon  into  the  subumbrella.  Early  in  its  development 
the  ribbon  is  somewhat  sinuous,  and  as  tlte  medusa  attains  greater 
diameter  the  convolutions  become  more  and  more  uiimemus,  and 
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Ins  orders  **  Trachomedusse  "  and  *'  Leptx>medasse  "  are  not  justi- 
fied. 

2.  Dehboenoe  occurs  in  Oonionema  with  precise  periodicity,  and 
is  definitely  affected  by  changes  in  light. 

3.  Segmentatiou  is  total  and  equal;  endoderm  is  formed  by 
delamination  of  the  blastomeres ;  a  solid  morula  results. 

4.  A  planula  stage  occurs,  and  later  a  hydra  stage,  in  which  the 
polyp  develops  first  two  tentacles,  laler  a  second  pair. 

5.  Youngest  medusse  and  oldest  pol3rp6  show  marked  homologies ; 
direct  metamorphosis  is  suggested. 

6.  Peculiar  ])atho]ogical  phenomena  occur,  the  larva  living  for 
weeks  in  the  form  of  a  pla^modium,  with  amoebiform  activities. 

7.  Alternation  of  generations  occurs.  A  non -sexual  form  of 
multiplication  appears,  during  larval  life ;  buds  are  produced  which 
are  detached  as  planulse  and  go  through  the  same  changes  as  the 
parent. 

8.  The  order  and  arrangement  of  tentacles  in  the  gonoscmie 
follows  a  definite  plan  of  cyclic  sequence,  producing  a  figure  which 
is  cyclically,  not  bilaterally,  symmetrical.  Tentacles  and  sense- 
organs  appear  at  determinate  points  on  the  bellmai^in. 

9.  ICstogenesis  of  tentacles  and  sense-organs  shows  their 
homology. 

10.  The  origin  of  nematocysts  from  the  ectodermal  pad  at  the 
base  of  the  tentacle  is  described. 

11.  Gonads  arise  as  enlargements  by  proliferation  of  the  ecto- 
dermal subumbral  epithelium  of  the  radial  canal. 

DESCRIPTION  OF  PLATES  XXXI-XXXIV. 

The  flgurei,  except  tho$e  otJurwUe  noted,  hate  heeti  drawn  by  the  author. 

Plate  XXXI,  Fig.  1. — Adult  Oonionema  in  reating  attitude  ;  floating 
after  a  period  of  active  swimming.    2/1. 

Fig.  2. — Medusa  in  act  of  swimming ;  bell  contracted,  tentacles 
drawn  up  at  the  end  of  a  forward  impulse.  Photographed 
from  life.     1/1. 

Fig.  3. — Photograph  of  medusa  inverted  and  clinging  to  the 
bottom. 

Fig.  4. — One  radial  canal  from  ripe  male,  showing  gonad,  e,  cir- 
cular canal ;  r,  radial  canal.    8/1. 

Fig.  5. — Gonad  of  female,  during  dehiscence.    20/1. 

Fig.  6. — Egg  during  first  segmentation  ;  cleavage  farrow  half 
completed.    570/1. 

Fig.  7. — Egg  during  second  segmentation,  left  hemisphere  com- 
pletely divided,  right  hemisphere  in  process  of  dividing. 
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Fig.  8. — Hollow  bl&stulft  seven  hours  after  fertilization.     Optical 

Bcclion  of  live  egg. 
Fig.  9. — Two-lajered  Dlastula,  endoderm  having  arigea  b;  delam- 

inatlon. 
Fig.  10, — TouDg  plaDaia  larva.    P,  posterior  epd,  A,  anterior  end. 

675/1. 
Fig.  11. — Pianuta  Iftm ;    posterior  end  enlarged  :    endoderraal 

cells  at  posterior  end  arranged  along  Ibe  axis  of  the  larva, 

marking  line  of  (talure  cwlenteron,  C. 

Platk  XXSII,  Fig.  13.— Two-tentacled  polyp,  in  section  ;  four  weeks 
old.     Ee.  thickened  basal  ectoderm. 

Fig.  IS. — Poljp,  four  mouths  old,  with  Sve  tentacles  and  Ave  oral 
lobes,  lying  in  the  same  vertical  planes. 

Fig,  14. — Polyp,  9ve  months  old  ;  in  typical  resting  attitnde.  ten- 
tacles, expanded  3  mm. 

Fig.  15, — Pive-tenlacled  polyp,  showing  form  of  cralenteron  and 
formation  of  bud. 

Fig.  18. — Polyp  feeding  upon  a  worm. 

Fig.  IT.^Larra  twenty-ibree  days  old,  exhibiting  transverse 
flssioD  of  ccetenteron  and  elongated  hydrocaulus. 

Fig.  18. — Young  medusa  with  twelve  tentacles  and  four  Bense 
organs ;  showing  spherical  shape  and  constricted  bell-mar- 
gin, 

PUTK  XXXm,  Fig.  19.— Thiny -two-ten  tacled  medusa  with  fourteen 
Benae  organs.  Seventh  and  eighth  tenlacles  have  appeared 
in  each  quadrant  except  quadrant  A,  where  eighth  is  tack- 
ing. Four  sense  orgaDS  have  appeared  in  quadrants  B  and 
D,  five  In  quadrants  A  and  C. 

Fig.  no. — Tentacle-lip  of  medusa,  showing  rings  of  nematocysts, 
angle  of  tentacle,  and  adhedve  organ  on  aboral  side. 

Pig.  31. — Cross  section  of  adhesive  organ.     O.C.,  gland  cells  com- 

Sosiag  cement   gland ;    M.F.,   muscular    flange.    &00/1, 
rawn  by  W.  K,  Brooks. 
Fig.  22. — Ectodermal  pad  at  base  of  tentacle.     E.R,  ectodermal 

Ead  ;  3".,  tentacle  :  iV.,  uiesogltea.    Radial  vertical  section. 
irawn  by  W.  K.  Brooks. 
Fig.  28. — Transverse  section,  at  hell  margin,  of  base  of  tentacle, 
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FIVE  mSW  SPECIES  OF  TBACHELOMOHAS. 
BY  T.  CHALKLEY  PALMER. 

American  forms  of  the  genus  Trachelomanas  (Ehr.)  Stein, 
though  apparently  not  infrequent  or  wanting  in  variety,  seem  not 
to  have  beeo  studied  with  any  great  degree  of  enthusiasm.  The 
number  of  recognized  species  is  small.  Moreover,  it  is  somewhat 
doubtful  if  known  forms  have  been  quite  adequately  distinguished 
and  characterized.  Since  the  days  of  Ehrenberg,  also,  the  chemi- 
cal constitution  of  the  shells  of  Trachelomona8  has  been  the  theme 
of  a  continued,  though  desultory,  discussion. 

No  attempt  will  be  made,  in  this  preliminary  paper,  to  deal  with 
the  genus  as  a  whole,  or  to  discuss  the  values  of  characters  relied 
upon  for  specific  diagnosis.  It  will  suffice  for  present  purposes  to 
take  Traehelomanas  as  established  by  Ehrenberg,  together  with  the 
same  author's  genera,  Lagenella,  Choetotyphla  and  Chaeboglena  as 
constituting  one  genus,  the  Traehelomonas  of  Stein  and  of  most 
subsequent  authorities.  Neither  is  it  necessary  to  enter  here  at 
length  into  the  subject  of  the  constitution  of  the  lorica.  This 
matter  is,  indeed,  by  no  means  simple;  and  certainly,  it  is  not  one 
capable  of  being  decided,  as  to  every  species,  by  a  few  rough 
chemical  tests  upon  the  shells  of  one  or  two  forms.  The  shells  of 
Chcdotyphla  and  Chcetoglena  were  supposed  by  Ehrenberg  to  be 
silicious.  On  the  other  hand  later  investigators  have  found  it 
possible  to  <lissolve,  wholly  or  in  part,  the  shells  of  certain  of  these 
forms  in  acids.  I  have  no  notion  of  calling  in  question  the  correct- 
ness of  any  of  these  observations  at  present. 

The  lorica,  however,  in  each  of  the  ^ye  species  now  to  be  de- 
scribed is  completely  silicified.  If  this  had  not  been  the  case,  the 
following  descriptions  would  not  have  been  written  now  and  in  this 
form;  for  these  five  were  selected  from  among  about  twenty,  all 
appearing  in  a  preparation  of  diatoms  that  had  been  strongly  boiled 
for  some  time  in  a  large  volume  of  concentrated  nitric  acid,  to 
which  had  been  added,  from  time  to  time,  small  pieces  of  potassium 
chlorate.       Moreover,    subsequent  experiments    showed    that   the 
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original  malerial  yielded  the  same  shells,  iDtact  in  every  least 
featore,  after  long  boiling  in  a  mixture  of  equal  parts  of  concen- 
trated sulphuric  acid  and  bichromate  of  potash.  Other  portions  of 
the  material  were  acted  upon  by  both  solutions  in  turn,  Ijist  of 
all  the  shells,  after  these  processes,  were  mounted  on  a  thin  cover- 
glass,  and  this  glass,  supported  on  platinum,  was  brought  to  a  low 
red  heat,  with  incipient  softening,  and  kept  there  for  fifteen 
miaulee.  The  loricte  emerged  unaltered  from  this  ordeal,  in  no 
way  difieriag  in  this  respect  from  the  frustulea  of  diatoms  accom- 
panying them.  Whatever  may  be  the  case  with  other  forms,  there- 
fore, the  lorioe  here  described  are  neither  chiUnous  nor  calcareous 
but  BiliciouH.  The  material  from  which  these  forms  were  obtained 
(.-ame  from  Anoora,  N.  J.  It  was  pointed  out  to  the  writer  by  Mr. 
C,  8.  Boyer,  in  the  spring  of  1897.  It  is  in  form  of  a  grayish, 
paper-like  film,  and  it  completely  covered  many  acres  of  ho^y 
ground.  It  is  made  up  mostly  of  the  fnistules  of  Eunotia  pedinalu 
Kg.,  lined  with  the  dead  endoplasm  and  varnished  over  with 
coleoderm.  This  diatom,  during  the  colder  mouths,  thrives  enor- 
mously in  the  flooded  cranberry  bogs,  and  dies  t'n  siiu  when  the 
water  is  drained  off  for  the  growing  season.  In  addition  to  the 
Eimotia,  the  gathering  contains  the  remains  of  various  rhizopods, 
beiideB  Bpicutes  of  indeterminate  origin,  miEoellaneous  diatoms  and 
Jhrae?ielomonae. 

li  is  reoognized  that  complete  descriptions  of  the  following  species 
must  include  an  account  of  the  protoplasmic  contents  of  the 
loricK.  This  cannot  be  given  here,  for  the  reason  that  the  organ- 
I  dead  and  sliniukea,      I'^rlioiiS  of  the  ;;atlicr- 
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TraohelomoiiM  yestita  n.  sp.   Pi.  XXXV,  figs,  l  and  2. 

Lorica  a  sphere,  opaque  in  air,  with  a  proloDged,  neck-like  aper- 
ture. Walls  of  sphere  complex,  greatly  thickened  by  a  complete 
layer  of  radiating,  closely  compacted  silicious  rods  or  spicules. 
Gieneral  surface  uf  spicular  coating  showing  numerous  rounded  and 
confluent  terminations,  with  often  a  few  more  prolonged  and  some- 
what spine-like.  Neck  transparent,  finely  striated  longitudinally, 
flaring,  with  rounded,  everted  and  somewhat  reverted,  finely  fluted 
lip. 

Diameter,  including  spicules, 25/1. 

Length  of  spicules, 2.5  At. 

Length  of  neck  beyond  spicules, 6.5/1. 

Diameter  of  lip, 7     /i. 

Bogs,  Ancora,  N".  J 

Mounted  in  air  the  lorica  shows  yellowish-brown  by  transmitted 
light,  bluish-green  with  a  brown  edge  with  spot-lens,  and  white  on 
dark  background  with  reflected  light.  In  Canada  balsam,  colorless^ 
and  with  a  conspicuous  spicular  halo. 

TraolielomoiiM  fpioulifera  n.  sp    PI.  XXXV,  fig.  4. 

Lorica  spherical.  Wall  thickened  by  a  layer  of  radiating, 
compacted  silicious  spicules,  less  long  than  in  T.  vestiia.  Surface 
of  spicular  coating  showing  round,  evenly  sown,  mostly  isolated 
grains,  the  terminations  of  spiculse.  Aperture  small,  situated  in  a 
hyaline,  nearly  flat,  crater-like  area,  with  an  upward-sloping, 
hyaline  edge,  which  is  circular  or  generally  irregularly  polygonal. 

Diameter  of  sphere, 25       /i. 

Diameter  of  crater, 7       fi. 

Length  of  spicules, .       1.25 /i. 

Bogs,  Ancora,  N.  J. 

Mounted  in  air  the  lorica  is  slightly  tinted  with  chooolate  by 
transmitted  light,  light  bluish-green  with  spot-lens,  and  nearly 
white  on  dark  background  with  reflected  light.  In  Canada  balsam, 
colorless  and  with  a  spicular  halo. 

TraolMlomoiuui  vermionlosa  n.  sp.   Pi.  XXXV,  fig.  3. 

Lorica  nearly  spherical.  Walls  nomewhat  thin,  general  sur&ce 
nearly  smooth,  at  maturity  adorned  with  high,  rounded,  isolated 

*  Color-eflfects  with  these  silicious  loricae  are  no  doubt  due  to  refraction, 
interference,  etc.,  and  are  serviceable  or  significant  in  specific  diagnosis 
only  to  a  very  limited  extent. 
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venniform  ridges.     Aperture  quite  sroall,  ^vithout  crater-like  area, 
the  edge  slightly  raised,  smooth  and  rounded. 

IKameler  of  sphere 2Z      f. 

Height  of  surface  ridges 2     /■, 

Diameter  of  aperture  at  top, 2.5 /i. 

Bogs,  Ancora,  N.J . 

Mounted  in  air  the  Jorica  has  a  purplish  tinge  with  transmitted 
light,  is  purple  to  yellow  with  spot-lens,  and  sometimes  violet  with 
top  illumination.     In  Canada  babam,  colorless. 
TluhslamonM  iplnoM  n  f-    Fl-  XXXV,  fig.  G. 

Lorica  spherical,  with  long,  slim  neck.  Walls  transparent,  some- 
what granulate ;  spines  about  10,  hollow,  nearly  straight,  slender, 
evenly  tapering,  distributed  symmetrically.  Neck  with  a  strength- 
ening ring  of  silica  near  the  top.     Aperture  small. 

IXameter  of  sphere IS  f. 

Length  of  neck 7  p. 

Greatest  length  of  spines, 12;'. 

Bogs,  Ancora,  N.  J. 

Mounted  in  air,  the  lorica  is  nearly  colorless  by  transmitted  light, 
shining  purple  to  riolei  with  spot-lens  and  with  top  illumination  on 
dark  background.     In  Canada  balsam,  colorless  and  very  faint. 
TTMhelomowM  minor  n.  ip.   FI.  XXXV,  Be.  r>, 

Lorica  spherical,  with  long,  slim  neck  and  one  verj-  long  caudal 
spine.  Walls  transparent,  sur&ce  showing  a  few  isolated  granules. 
Neck   cylindrical,    with    capillary    tube.      Caudal    spine    nearly 
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were  found  in  any  of  the  five  species,  except  in  point  of  size  as 
already  mentioned,  and  to  a  minor  degree  in  perfection  of  develop- 
ment, 1  hough  not  in  character,  of  the  surface  markings.  In  par- 
ticular, there  seems  to  be  no  tendency  toward  intergradation  in  case 
of  any  of  those  here  described,  or  among  the  other  verj'  numerous 
kinds,  to  be  described  in  a  futiu^  communication,  which  accom- 
pany them  in  this  remarkable  gathering. 

In  addition  to  the  numerous  forms  from  A.ncora,  N.  J.,  others 
equally  silicious,  but  quite  distinct  specifically,  have  been  detected 
in  small  numbers  among  diatoroaceous  material  from  bogs  and 
ponds  over  a  wide  range  of  country.  All  these  are  being  made 
the  subject  of  a  careful  study,  the  results  of  which  are  to  be  set 
forth  in  a  future  paper.  Unmounted  fresh  material,  preserved  in 
formalin,  which  from  its  origin  may  be  supposed  to  contain  those 
organisms,  is  greatly  desired  by  the  writer. 


EXPLANATION  OF  PLATE  XXXV. 

The  figures  are  drawn  to  a  uniform  scale,  an  enlargement  of 

1200  diameters. 

Fig.  1. — Traehelomona$  ve$tita  n.  sp. 

Fig.  2. — IVaehelom&nat  ve$tita  optical  median  section. 

Fig.  3. — TVaehelom&n<i9  vermiculosa  n.  sp. 

Fig.  4. — IVaehelomonas  ipicultfera  n.  sp. 

Fig.  5. — Traehelomonat  minor  n.  sp. 

Fig.  6. — Trachelomonas  spinosa  n.  sp. 
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The  followiDg  reports  were  ordered  to  be  printed : 

REPORT  OF  THE  RECORDING  SECRETARY. 

Forty-six  meetings  have  been  held  during  (he  year,  with  an 
average  allendance  of  fourteen  persons.  Six  weeks  in  midsummer 
were  without  a  meeting  because  of  the  lack  of  a  quorum.  Verbal 
communications  were  made  by  Measrs.  Lyman,  Woolman,  A.  E. 
Brown,  Harshbei^r,  Hlsbry,  Cbapman,  Murlin,  Goldsmith, 
Crawley,  Calvert,  Montgomery,  Shuiz,  Morris,  Conklin,  Mills, 
Stone,  Moore,  Keely,  Bradner,  Rhoads,  Kraemer,  H.  Fox,  Bur- 
nett Smith  and  Dr.  Ida  Keller. 

Fifty-five  papers  have  been  presented  for  publicalinn  and  actal 
on  by  the  Publication  Committee,  as  follows:  Henry  A.  Pilsbry,  7 ; 
James  A.  G.  Rehn,  7;  Arthur  E.  Brown,  3;  John  W.  Harsh- 
berger,  3;  Thomas  H.  Montgomery,  Jr.,  3;  S.  X.  Rhoads,  2; 
Howard  Crawley,  2;  J.  Percy  Moore,  2;  Gerrit  S.  Miller,  Jr.,  2; 
Benjamin  Smith  Lyman,  1 ;  G.  K.  Gude,  1 ;  Ralph  V.  Chani- 
berUin,  1;  Thomas  Meehan,  1;  F.  E.  Blaisdell,  1;  William  J. 
Fox,  1 ;  Albert  M.  Reese,  I  ;  Edwin  G.  Conklin,  1 ;  Clarence  B. 
Moore,  I ;  Witmer  Stone,  1 ;  Witmer  Stone  and  James  A,  G. 
Rehn,  1 ;  Henry  C.   Cbapman,  1 ;  T.  D.  A.  Cockerell,  1 ;  John 
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the  Transadiana  of  the  American  Entamologieal  Soeiely  (the  Enlo- 
mological  Section  of  the  Academy),  367  pages  and  9  plates,  and 
of  the  Entomological  News,  334  pages  and  15  plates,  making  a 
total  of  2271  pages  and  110  plates  issued  by  the  Academy  during 
I  he  year. 

We  are  indebted  to  Mr.  Clarence  B.  Moore  for  the  publication  of 
the  second  part  of  the  twelfth  volume  of  the  quarto  Journal,  the 
entire  expense  of  printing  and  illustration  having  been  defrayed 
by  him. 

The  statistics  of  distribution  remain  the  same  as  last  year. 

It  is  much  to  be  regretted  that  the  biographical  memoir  of  our 
esteemed  Vice-President,  Thomas  Meehan,  the  preparation  of 
which  had  been  provided  for  by  the  Academy  as  stated  in  the  last 
annual  report,  has  not  yet  been  presented  for  publication. 

Twenty  members  and  one  correspondent  have  been  elected.  The 
deaths  of  eighteen  members  and  five  correspondents  have  been 
announced.  Seven  members  have  been  omitted  from  the  roll 
because  of  non-payment  of  dues,  and  the  following  have  resigned : 
Henry  Leffman,  Harry  G.  Parker,  John  H.  Packard,  Charles  L. 
Phillips,  Henry  Erben,  Miss  E.  W.  Lowber,  Theodore  P.  Matthews 
and  Hampton  L.  Carson. 

The  Hayden  Memorial  Medal  has  been  voted  to  Sir  Archibald 
Geikie,  D.Sc  ,  LL.D.,  late  Direct or-Greneral  of  the  Geological 
Survey  of  Great  Britain  and  Ireland,  and  has  been  transmitted  to 
him  through  H.B.M  Consul  in  Philadelphia.  This  is  the  first 
time  that  the  gold  medal  has  been  awarded,  it  having  heretofore 
been  struck  annually  in  bronze  and  accompanied  by  a  grant  of  the 
balance  of  interest  arising  from  the  fund.  The  modification  has 
been  made  in  the  deed  of  gift  by  the  founder  of  the  award,  Mrs. 
Ferdinand  V.  Hayden. 

The  cornerstone  of  the  building  formerly  occupied  by  the  Acad- 
emy at  the  corner  of  Broad  and  Sansom  streets,  exposed  during  the 
demolition  of  the  edifice,  was  received  with  its  contents  from  the 
contractor,  Mr.  John  Griffith,  Jr.,  who  received  the  thanks  of  the 
society.  The  contents  of  the  interesting  relic  were  found  to  cor- 
respond with  the  list  recorded  in  the  minutes  of  the  meeting  of 

May  25,  1839. 

A  resolution  was  adopted  in  January  urging  on  the  National 
Congress  the  propriety  of  erecting  in  Washington  a  memorial  to 
the  late  Prof.  Spencer  F.  Haird. 
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Mr.  StewardaoD  Brown  was  appointed  the  Academy's  represen- 
tative to  the  proposed  lutemational  Conference  on  Plant  Breeding 
and  Hybridization. 

The  Council  Room  and  Lecture  Hall  continue  to  be  used  by 
several  societies  whose  objects  are  in  harmony  with  those  of  the 
Academy. 

Edward  J.  Nolan, 

Recording  Secretary. 


REPORT  OF  THE  CORRESPONDING  SECRETARY. 

During  the  year  the  rail  of  Correspondents  has  been  revised. 
There  have  been  stricken  from  the  list  of  living  the  names  of 
twenty-six  persons  whose  decease  has  been  ascertained.  Direct 
responses  to  oommunications  have  been  received  from  132  Corre- 
spondenls,  and  the  addresses  of  sixty-nine  more  have  been  verified 
or  corrected  from  other  sources.  There  remain  on  the  rolls  the 
names  of  eighty-one  petsons  whom  the  postal  authorities  have 
failed  to  find  at  the  addresses  indicated.  A  list  uf  the  last  has  been 
prated  on  the  bulletin -board  with  the  request  that  the  Corresponding 
Secretary  be  advised  by  members  having  information  which  may 
assist  in  tracing  any  of  those  whose  names  appear. 

There  have  been  announced  the  deaths  of  the  following :  Carhw 
Bei^,  Henri  Filhol,  Alpheus  Hyatt,  John  Wesley  Powell  and 
Rudolph  Virchow. 

.  Boiilei.gtT.  .  ,f    iIh' 
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Upon  the  invitation  of  the  Senate  of  the  University  of  Chris- 
tiana to  send  a  delegate  to  the  meeting  held  to  honor  the  memory 
of  Niels  Henrik  Abel  on  the  100th  anniversary  of  his  birth,  Prof. 
Robert  Collet t,  a  Correspondent,  was  appointed  as  the  Academy's 
representative. 

In  lieu  of  sending  delegates  an  address  was  forwarded  to  be  read 
at  the  jubilee  meeting  of  Prof.  Albert  Gaudry,  held  in  Paris,  and 
letters  of  sympathy  to  be  read  at  the  Boston  meeting  memorial  to 
Prof.  Alpheus  Hyatt,  and  at  the  funeral  services  of  Prof.  Lacaze- 
Duthiers. 

The  statistics  of  the  correspondence  for  the  fiscal  year  are  given 
in  the  following  table : 

Communications  Received. 

Acknowledgments  of  the  Academy's  publications,       .     .     .  177 

Notices  transmitting  publications, 66 

Requests  for  exchanges  and  deficiencies, 10 

Invitations  to  participate  in  meetings,  etc., 6 

Circulars  concerning  the  administration  of  scientific  institu- 
tions, research  funds,  etc., 4 

Notices  of  the  deaths  of  scientific  men, 5 

Photographs  from  correspondents, 76 

Letters  from  correspondents, 48 

Miscellaneous  letters,  requests  for  information,  etc.,     ...  12 

Total  communications  received  from  158  institutions  and  104 

individuals, 399 

Communications  Forwarded. 

Acknowledgments  of  gifts  to  the  Library, 667 

Acknowledgments  of  gifts  to  the  Museum, 84 

Acknowledgments  of  photographs, 76 

Copies  of  Circular  letter, 132 

Copies  of  Annual  Reports, 173 

Notices  of  election  and  correspondent's  diplomas,  ....  3 

Address,  resolutions,  letters  of  congratulation  and  condolence,  4 

Letters  to  correspondents, 14 

Letters  on  miscellaneous  topics, 21 

Total  forwarded,   .     , 1174 

Respectfully  submitted, 

J.  Percy  Moore, 
Corresponding  Secretary. 
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REPORT  OF  THE  LIBRARIAN. 


The  additions  to  the  Library  dunng  the  past  year  have  amounted 
to  6, 086.     They  were  received  from  the  following  sources : 


1.  V.  Williamson  Fund, 

Editors 

Genera!  Fund 

Meiga  J:''und 

Authors, 

U.  S.  Dep'tof  the  Interior, 
Jaroes  L.  Pennypackor,  . 
TJ.  S.  Dep.  of  Agriculture, 
Wilson  Fund,  .... 
Geological  9urv.  of  Sweden 
Ministry  of  Public  Works, 

Prance, 
East  Indian  Government, 
Geoli^'l  Surv.  of  Russia, 
U.  8.  Department  of  State, 
Geological  Survey  of  Bel- 


2,259 
1,158 


giui 


Observatory  of  Manila, 
Pennt^ylvnnia     State     ] 


Messrs.  Filsbry  and  Johu- 

DepartmeDt     of      Mines, 

Victoria, 

Cnnchological    Section    of 

the  Academy, 
U.S. Cora, of  Fish  and  Fisheries 
U.S.Coast  and  Geodetic  Surv., 
Geological       Survey       of 

Canada. 

Beniicc  Panahi   Museum, 
Lihrarj-  of  Cougrcsw, 
Dr.  W.  W.  Keen.  . 
Special  Exchange ,  . 
Bergen  Museum,     . 
Dr.  H.  C.  Chapman. 
Home  See's  Office,  Queeusl. , 
Mrs.  C.  B.  Aaron,       .      . 
Illinois    Sljilo    Bureau    of 

LalK>r 
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Commission      of      Inland 

Fisheries    and     Game, 

Massachusetts,     . 
Norwegian  Government, 
Surveyor-General's  Office, 

Natal,.     .     .     .     .     . 

Department     of     Mines, 

Nova  Scotia, .... 
Geological       Survey       of 

Portugal, 

Edward  J.  Nolan, 
Instituto      Geologico      de 

Mexico, 

Benthara    Trustees,    Kew 

Gardens, 

Morrib  Jastrow,  Jr.,    .     . 
Department     of     Marine 

and  Fisheries,   Canada, 
Kommission    zur    wissen- 


schaft.  Untersuchungen 
der  deutschen  Meere  in 
Kiel.,  Ab.  Helgoland,  .         1 
Geological      Survey      of 

Washington,  ....         1 
Council     of    the     Fritjof 
Nansen   Fund   for    the 
Advancement    of    Sci- 
ence,             1 

Danish  Government,   .     .         1 
Bureau       of      American 

Ethuology,  ....  1 
Bryant  Walker,  ...  1 
Geological      Survey      of 

Louisiana,  ....  1 
T.  Guilford  Smith,  .  .  1 
Geological  Survey  of  Iowa,  1 
Witmer  Stone 1 


They  were  distributed  to  the  several  departments  of  the  Library 

as  follows : 


*     .     • 


... 


Journals, 

Geology, 

Botany, 

General  Natural  History, 
Conchology, 
Entomology, 
Voyages  and  Travels  . 
Agriculture,       .     .     .     . 
Anthropology,  .     .     .     . 

Geography, 

Anatomy  and  Physiology, 
Mammalogy, 


•  • 


4,672 

428 

178 

123 

89 

75 

64 

55 

50 

50 

48 

38 


Ornithology, 
Herpetology, 
Physical  Sciences, 
Icthyology,   . 
Encyclopedias, 
Medicine, 
Miscellaneous, 
Mineralogy, . 
Bibliography, 
Helminthology, 
Philology,     . 
Mathematics, 


37 
35 
32 
23 
19 
17 
16 
12 
11 
11 
2 
1 


Of  these  4,960  were  pamphlets  and  parts  of  periodicab,  960  were 
volumes  and  166  were  maps  and  sheets. 

We  are  also  indebted  to  Dr.  William  P.  Wilson  for  a  oolleclion 


51 


802  FSOCEEDIKQS  OF  THE  ACADEMY   OF  [Dec, 

of  617  Mujbridge  pUtes  illuHtraling  animal  motion.  They  vill 
fill  eix  porlfolioe  and  go  far  toward  the  completion  of  the  Academy's 
collection  of  theae  inlereating  plates,  of  which  previously  there 
were  but  103  in  the  library. 

Four  hundred  and  ninety-eight  volumes  have  been  bouud. 

A  death-maak  of  Dr.  Joseph  Leidy,  whose  memory  is  held  in 
deserved  esteem,  has  been  presented  by  his  nephew,  Dr.  Joseph 
Leidy,  Jr. 

Tlie  decrease  in  the  number  of  volumes  bound  and  the  slight 
falling  off  of  receipts  from  those  reported  last  year  are  consequent 
on  the  absence  of  the  Librarian  from  May  until  October,  four 
months'  vacation  having  been  kindly  granted  him  by  the  Council 
for  the  improvement  of  his  health,  an  end  which  was  measurably 
secured  by  a  prolonged  slay  in  Italy.  He  has  great  pleasure  in 
acknowledging  his  obligation  to  his  assistant,  Mr.  William  J.  Fos, 
who  during  that  period  performed  the  routine  work  of  the  Library 
and  alto  acted  ae  Recording  Secretary  most  acceptably. 
All  of  which  is  respectfully  submitted, 

Edward  J.  Nolak, 

Librarian. 


REPORT  OF  THE  CURATORS. 


The  year  just  past  baa  been  one  of  prosperity. 
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Five  new  plate-glass  and  mahogany  cases  have  been  placed  in 
the  Museum  during  the  year,  one  large  case  for  birds  and  two  for 
mammals,  while  Mr.  Clarence  B.  Moore  has  added  two  for  the 
accommodation  of  the  archseological  material  obtained  by  him  in 
northwestern  Florida.  A  number  of  moth-proof  storage  cases  of 
various  kinds  have  been  provided  for  the  rapidly  increasing  study 
series  of  birds,  mammals  and  insects. 

The  Museum  staff  was  further  increased  at  the  beginning  of  the 
year  by  securing  the  services  of  Dr.  J.  Percy  Moore  and  Mr.  C. 
W.  Johnson  as  assistants  to  the  Curators.  Dr.  Moore  has  taken 
charge  of  the  Helmiuthological  collection  and  ban  identified  and 
catalogued  all  of  the  material  in  the  Museum.  During  the  sum- 
mer, when  on  leave  of  absence  at  Woods  Hole,  he  made  valuable 
collections  in  this  department  for  the  Academy. 

Mr.  Johnson,  besides  the  care  of  the  leaac  Lea  Collection  of 
Eocene  Mollusca,  which  he  has  continued  as  heretofore,  has  been 
able  to  rearrange,  identify  and  label  the  entire  series  of  American 
Cretaceous  invertebrates.  The  types  identified  number  upward  of 
400.  The  additions  to  the  Lea  collection  for  the  year  number  730 
trays. 

In  the  care  and  arrangement  of  the  various  study  collections 
important  work  has  been  accomplished,  the  details  of  which  will  be 
found  in  the  reports  of  the  several  sections-  -that  on  the  Conchologi- 
cal  collections  by  Dr.  Pilsbry ;  the  Ornithological  by  Mr.  Stone ; 
the  Botanical  by  Mr.  Stewardson  Brown,  and  the  Entomological 
bv  Dr.  Skinner. 

In  the  rearrangement  of  the  Museum  the  most  notable  work  has 
been  the  installation  of  nearly  one-half  of  the  mounted  birds  in  the 
cases  provided  for  them  in  the  new  building.  The  specimens  have 
been  carefully  examined  by  the  taxidermist  and  labeled  and 
arranged  by  Mr.  Stone.  Almost  all  the  water-birds  and  the 
greater  part  of  the  Gallinacese  have  been  transferred,  and  the  floor 
will  be  ready  for  opening  in  the  spring. 

Rearrangement  of  the  mounted  mammals  has  been  made  neces- 
sary by  the  addition  of  new  cases,  and  the  moose  and  other  exposed 
specimens  have  been  placed  under  glass.  Several  attractive 
mounts  have  been  prepared  during  the  year,  notably  the  groups  of 
Siamangs  collected  and  presented  by  Mr.  Alfred  C.  Harrison,  Jr., 
and  Dr.  H.  M.  Hiller. 
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The  alcoholic  material  has  been  examiaed,  and  a  Inrge  Dumber 
of  specimeDE  have  been  catalogued  aud  aystematically  arrauged. 

In  the  Department  of  Archieology,  Kfr.  Clarence  B.  Moore  has 
aflded  many  valuable  Bpecunens  to  his  collecliou  and  has  peieonally 
superintended  their  arrangement  and  labeling,  while  Miss  H.  N. 
Wardle  has  made  important  progress  in  catalt^uiug  the  Haldeman 
collection. 

The  additions  to  the  collections  during  the  year  have  been  of 
importance,  as  may  be  seen  from  the  appended  list.  Most  note- 
worthy were  the  valuable  series  of  vertebrates  and  insects  col- 
lected in  Sumatra  by  Mr.  Alfred  G.  Harrison,  Jr.,  and  Dr.  H. 
M.  Hiller  and  generously  presented  by  ihem  to  the  Academy. 
Keports  on  these  collections  have  already  been  published  or  pre- 
pared for  publication,  covering  the  mammals,  birds,  reptiles  and 
fishes. 

Anolher  important  gift  was  a  collection  of  2,000  plants  from  the 
western  United  States  received  from  Mr.  Benjamin  H.  Smith, 
while  Alfred  G.  Harrison,  Jr.,  Glarence  B.  Moore,  Samuel  P. 
Houston,  John  Carter,  Charies  H.  Cramp,  James  D.  Winsor  and 
Beulah  M.  Khoads,  members  of  the  Academy,  have  secured  through 
purchase  a  valuable  series  of  birds  from  the  Galapagos  Islands. 

From  its  geDeral  fund  the  Academy  has  also  been  enabled  to 
purchase  the  Rboads  CoUectiou  of  North  American  Mammals,  com- 
prising some  4,000  skins  and  skulls  which  fill  an  important  gap  in 
the  Museum,  and  places  the  mammal  collection  on   an  excellent 
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notice  have  been  purchased.  Amoug  them  may  be  specially 
mcDtioned  a  specimen  of  the  water-enclosing  chalcedony  from 
Brazil,  enclosed  in  a  gangue  of  igneous  rock,  and  two  remarkably 
6ne  crystals  of  epidote  from  Prince  of  Wales  Island,  Alaska. 

Besides  the  services  rendered  by  the  salaried  Museum  Staff,  the 
Curators  would  express  their  indebtedness  to  Messrs.  Theodore  D. 
Rand,  Lewis  Woolman,  Philip  P.  Calvert  and  Charles  Liebeck  for 
aid  in  various  depaitments,  and  to  the  students  of  the  Jessup  Fund, 
Messrs.  E.  G.  Vanatta,  J.  A.  G.  Rehn,  H.  L.  Viereck  and  Miss 
H.  N.  Wardle. 

A  large  number  of  specialists  have  visited  the  Academy  during 
the  year  for  the  purpose  of  studying  the  collections  and  material 
has  been  loaned  to  the  following :  J.  Dwight,  Jr. ,  G.  8. 
Miller,  Jr.,  William  Brewster,  W.  B.  Scott,  H.  F.  Osbom,  W. 
T.  Hornaday,  T.  Wayland  Vaughan,  J.  N.  Rose,  M.  W.  Lyon, 
J.  W.  Gidley,  Robert  Ridgway,  W.  H.  Dall,  C.  D.  Beadle,  H. 
C.  Oberholser,  B.  G.  Wilder,  W.  B.  Ckrke,  F.  A.  Lucas,  C.  W. 
Richmond. 


REPORTS  OF  THE  SECTIONS. 
Biological  and  Microscopical  Section. 

The  regular  monthly  meetings  of  the  Section  have  been  held  with 
an  attendance  larger  than  that  of  last  year.  Several  new  members 
have  been  admitted. 

Numerous  communications  were  made  as  follows :  By  Mr.  John 
W.  Palmer  upon  malarial  fever  in  the  Philippines  and  upon  collec- 
tions of  diatoms  made  in  the  same  locality;  by  Dr.  T.  S.  Stewart 
upon  smallpox  and  bacteria ;  by  Dr.  J.  Cheston  Morris  upon  var- 
ious pathological  subjects,  including  Texas  fever  and  vaccine  virus ; 
by  Mr.  John  A.  Shulze  upon  mounted  specimens  of  diatoms;  by 
Mr.  T.  C.  Palmer  on  Trachelomonas ;  Mr.  Silas  L.  Schumo  on 
Mosses;  Mr.  Hugo  Bilgram  and  Mr.  Harold  Wingate  on  Myxo- 
mycetes;  Mr.  Lewis  Woolman  on  microscopic  organisms  in  recent 
artesian  well  borings,  and  Mr.  William  B.  Davis  and  Mr.  C.  S. 
Bover  on  diatoms. 
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The  Coneervalor  reporta  as  an  addition  lo  the  collection  a  aet  of 
microscopic  slides  illiutrating  the  Etructure  of  ihe  placenta  in  Mar- 
supials, presented  by  Dr.  Chapman. 

It  has  been  proposed  to  hold  extra  meetings  upon  certain  stated 
evenings  during  the  year,  for  informal  discussion  and  for  the 
exhibition  of  microscopical  slides. 

The  following  officerii  have  been  elected : 


Director, 
Vice- Director, 


Correaponding  Steretary, 
Cotuervator,  . 
Treaturer, 


J.  Chealon  Morris,  M.D, 
T.  Chalkley  Palmer. 
Chanes  S.  Beyer, 
Silas  S.  Schumo. 
F.  J.  Keeley. 
Lewis  Woolman, 


COMCHOLOGICAL  SECTION. 

The  growth  of  the  collection  of  molluska  during  the  year  baa  been 
satisfactory,  although  no  single  large  accession  has  been  received. 
A  list  of  those  giving  spedmena  will  be  found  in  connection  with 
the  Additions  to  the  Museum.  The  chief  gifts  in  point  of  extent 
were  the  series  of  Japaneee  mollusks  sent  by  Mr.  Y.  Hirase, 
Zanzibar  species  from  Sir  Charles  Eliot,  and  Carolinian  land  snails 
from  Mr.  J.  H.  Ferrias.  The  greater  portion  of  the  material  has 
been  studied  and  the  work  on  a  large  part  of  it  is  embodied  in 
papers  published  in  the  Proceedingi  of  the  Academy. 
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Entomological  Section. 

The  Recorder  reports  that  the  meetings  of  the  Section,  at  which 
interesting  communications  were  made,  have  been  well  attended 
during  the  year.  One  member  and  one  associate  were  elected. 
The  Entomological  News,  the  journal  published  by  the  Section,  has 
been  continued,  334  pages  and  15  plates  having  been  issued.  The 
collections  have  been  useful  to  our  own  students,  and  a  number  of 
investigators  from  other  scientific  institutions  have  visited  the 
Academy  to  study  them.  Over  37,000  specimens  have  been  added 
during  the  year,  25,000  having  been  collected  by  an  expedition 
sent  out  by  the  Academy.  Many  species  new  to  science  have  been 
described  by  the  members  of  the  Section  and  a  few  have  been  sent 
to  specialists  elsewhere  for  study  and  description.  The  collections 
are  in  a  good  state  of  preservation  and  improved  boxes  and  cabinets 
have  been  added.  Additional  floor  space  has  been  granted  and 
enclosed  by  the  Academy  to  provide  for  the  growth  of  the  Section. 
At  the  annual  meeting,  held  December  18,  the  following  were 
elected  to  serve  as  officers  during  the  year  1903 : 

Philip  Laurent. 
H.  W.  Wenzel. 
E.  T.  Cresson. 
Henry  Skinner. 
C.  W.  Johnson. 
C.  W.  Johnson, 
J.  H.  Ridings. 


Director, 

Vice- Director, 

Treasurer,    . 

Recorder  and  Conservator, 

Secretary,     . 

PubliQatio7i  Committee,  , 


Botanical  Section. 

Accessions  to  the  herbarium  fully  up  to  those  of  former  years 
are  reported.  About  6,000  specimens,  principally  North  American, 
have  been  received,  the  greater  number  being  donations. 

The  most  important  of  these  is  a  collection  of  Western  American 
plants,  consisting  of  1,925  species  and  numbering  considerably  over 
2,000  mounted  sheets,  representing  most  of  the  characteristic  genera 
and  a  large  number  of  the  species  of  the  Rocky  Mountain  region, 
presented  by  Mr.  Benjamin  H.  Smith,  the  collection  having  been 
made  by  him  some  years  ago  while  living  in  that  district.  It  com- 
prises,   besides   plants  of   his  own   collecting,    those   of   Pringle, 
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Suk§dorf,  Howell  and  others,  many  of  ihe  aheelB  being  annotated 
by  the  late  Dr.  Porter,  thus  adding  considerably  to  their  interest 
and  value.  The  collection  tncludee  a  number  of  species  and 
eeveral  genera  not  before  represented  in  the  herbaiium. 

A  collection  of  430  California  and  Oregon  plants,  made  by  Mr. 
H.  E.  BroiTD,  was  presented  by  the  Conservator. 

A  colluclion  of  about  800  North  American  plants  was  presented 
early  in  the  year  by  Mr.  William  M.  Canby.  They  represent  nearly 
all  regions  from  the  east  coast  to  the  weet,  including  Georgia, 
Florida,  the  Gulf  States  and  part  of  Mexico.  The  collection  con- 
tains a  number  of  recently  named  species,  notably  of  CraUegiu,  not 
already  contained  in  the  herbarium. 

A  collection  of  about  100  specimens,  of  similar  range  of  locali- 
ties, was  presented  by  Frof.  Charles  S.  Williamson. 

Smaller  collections  hare  been  presented  by  Prof.  E.  A.  Garrott, 
from  British  Columbia ;  by  C.  F.  Saunders,  from  Vemiont,  and  by 
E.  G.  Vanatla,  from  Maryland. 

An  interesting  collection  of  about  130  specimens,  made  in  the 
vicinity  of  Sandwich  Bay,  Labrador,  during  the  past  summer,  was 
presented  by  Dr.  Amos  P.  Brown, 

A  collection  of  West  Indian  plants,  presented  by  Dr.  John  W. 
Harehberger,  was  collected  by  him  in  Jamaica,  Haiti  and  Santo 
Domingo  in  1901. 

Messrs.  James  A.  G.  Rehn  and  H.  L.  Viereck,  of  the  Academy's 
expediUon  to  Eouthwestem  Tesas  and  New  Mexico,  early  in  the 
year,  brought  back  a  good  series  of  about  2,000  specimens  of  the 
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gresEed  satisfactorily  during  the  year,  about  15,000  sheets  having 
been  mounted,  completing  the  work  through  the  Scrophulariacese. 
These  specimens  have  been  incorporated  in  the  general  collections, 
thus  in  many  instances  crowding  the  cases,  so  that  additional  room 
is  required. 

The  local  herbarium  of  the  Philadelphia  Botanical  Club  has 
been  enriched  by  donations  from  its  members  aggregating  about 
500  specimens. 

The  meetings  of  the  Section,  at  which  a  number  of  communica- 
tions of  scientific  interest  have  been  presented,  have  been  held 
regularly  during  the  year. 

At  the  meeting  held  December  8,  1902,  the  following  were 
elected  to  serve  as  officers  for  the  ensuing  year : 

Director,   .....  Benjamin  H.  Smith. 

Vice-Director,    ....  Joseph  Crawford. 

Recorder,  ....  Dr.  Ida  A.  Keller. 

Corresponding  Secretary,      .         .  John  T.  Pennypacker. 

Treasurer  and  Conservator,  Stewardson  Brown. 

MiNERALOOICAL   AND   OeOLOGICAL  SeCTION. 

The  Director  reports  that  nine  meetings  were  held,  with  an  aver- 
age attendance  of  eight  members.  Six  field  meetings  were  held, 
at  which  the  attendance  was  large.  Some  of  the  specimens  col- 
lected were  given  to  the  Academy. 

The  officers  elected  for  the  ensuing  year  are  as  follows : 
Directory    .....         Theodore  D.  Rand. 


Vice- Director, 
Treasurer, 
Conservator, 
Recorder,  . 


Benjamin  Smith  Lyman. 
Emma  Walter. 
F.  J.  Keeley. 
Charles  SchafFer,  M.D. 


Ornithological  Section. 


During  the  past  year  the  Conservator  has  <5bmpleted  the  arrange- 
ment of  the  mounted  birds  on  the  new  ornithological  floor,  so  far 
as  the  case-room  will  permit.  The  four  large  cases  and  three  small 
ones  now  in  place  cover  about  900  square  feet  of  floor  space  and 
accommodate  almost  all  of  the   water-birds  and  the  majority  of 
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ited  collectiou,  bo 


the  Galliuaceie,  or  approximately  half  of  the 
tax  as  Bpace  occupied  is  concerned. 

The  fpecimena  transferred  during  the  year  have  all  been  labelled 
aud  have  been  carefully  examined  by  the  taxidermist,  while  (he 
entire  aeries  has  been  rearranged  to  bring  it  into  systematic, 
sequence. 

Several  old  horizontal  cases  have  been  renovated  and  placed  on 
the  omitholo^cal  floor  for  the  accommodation  of  a  special  collec- 
tion, prepared  for  exhibition  by  the  Conservator,  illuslratiug  the 
Btmclure  and  molt  of  birds. 

The  opening  of  this  deparlment  to  the  public,  unavoidably  post- 
poned, will  take  place  early  in  the  coming  year. 

Two  additional  large  wooden  storage  cases  and  sixteen  tin  cases 
were  provided  for  the  accommodation  of  the  rapidly  increasing 
study  collection  of  skins,  and  much  important  work  has  been 
accomplished  in  transferring  the  specimens  to  the  new  cases  and  in 
properly  labelling  the  trays  to  aid  in  their  examination.  For  this, 
as  well  as  ud  in  cataloguing  the  collection,  the  Conservator  is 
much  indebted  to  Mr.  J.  A.  G.  Rehn. 

Several  valuable  additions  have  been  made  to  the  collection  of 
birds  during  the  year,  notably  the  beautiful  series  of  specimens 
from  Sumatra,  collected  and  presented  by  Mr.  Alfred  C.  Harri- 
son, Jr.,  aud  Dr.  H.  M.  Hiller,  containing  many  forms  new  to 
the  collection, 

A  collection  of  the  birds  of  the  Galapagos  Islands  was  pur- 
chased through  subscriptions  by  members  of  the  Academy.      This 
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At  the  auDual  meeting  of  the  Section,  December  18,  1902,  the 
following  officers  were  chosen  for  the  ensuing  year : 


Directory   , 

Vice- Director,    . 

Secretary,  .         .         . 

Recorder,  . 

Treasurer  and  ConaervcUor, 


Spencer  Trotter,  M.D. 
George  Spencer  Morris. 
William  A.  Shryock. 
Stewardson  Brown. 
Witmer  Stone. 


The  election  of  Officers,  Ck)uncilor8  and  Members  of  the  Com- 
mittee on  Accounts  to  serve  during  1903  was  held  with  the  follow- 
ing result : 


President, 
Vice-Presidents, 

Recording  Secretary, 

Corresponding  Secretary, 

Treasurer, 

Librarian, 

Curators,   .         .        .        . 


Councilors  to  serve  three  years. 


Committee  on  Accounts, 


Samuel  G.  Dixon,  M.D. 
Arthur  Erwin  Brown, 
Edwin  G.  Conklin,  Ph.D. 
Edward  J.  Nolan,  M.D. 
J.  Percy  Moore,  Ph.D. 
George  Vaux,  Jr. 
Edward  J.  Nolan,  M  D. 
Henry  C.  Chapman,  M.  D. , 
Arthur  Erwin  Brown, 
Samuel  G.  Dixon,  M.D., 
Henry  A.  Pilsbry,  D.Sc. 
Thomas  A.  Robinson, 
Charles  H.  Cramp, 
Charles  Morris, 
Isaac  J.  Wistar. 
Charles  Morris, 
WiUiam  L.  Baily, 
Harold  Wingate, 
Lewis  Woolman, 
Philip  P.  Calvert,  Ph.D. 


Councilors  to  serve  unexpired  term 
of  two  years,   . 


Edwin  S.  Dixon, 
Thomas  H.  Fenton,  M.D. 
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ADDITIONS  TO  MUSEUM. 
Mamuaub. 


E,  O.  AuBTiN.  Two  Varyiug  Harea,  Ltput  amerieaau*  tirginianut. 
■bios  and  eknlls,  Potter  conaty,  Ph. 

C.  M.  Barber.  Skull  of  f<etal  I'nma,  FtiU  oregoiau  hippaleiUt ;  skin 
and  skull  ot  Ftrognaihut  sp,  and  three  alcoholic  mammalB. 

Akthdr  Erwih  Brown.  Two  skins  of  black  Prairie  Dog.  Cynomyt. 
and  skull  of  Antelope.  AntHoEapra,  Pecos,  Texas. 

Henbt  C.  Chapman,  M.D.  Qaleopitluev*  volant,  dissected,  in  alco- 
hol ;  two  young  AnnadiUoB. 

JoNATEUM  CopR.    Fiagment  of  Walruajaw. 

J.  O.  DiLLBN.  Star-nosed  Hole,  Condylura  crUtata,  PennsylTania, 
skin. 

Q.  P.  Friakt.    PtUoriut  cieognani,  skin,  Scrantoo,  Pa. 

J.  F.  JosBS.    Eight-legged  Pappy. 

Alfred  C.  Harbiboh,  Jr.,  aad  Dh.  H.  H.  Hillkr.  Collection  of 
sixty-three  speciuienB  of  mammals  from  SumBtra. 

Oboroe  W.  Melville.  Mounted  head  and  sknll  of  Pacific  Walrus, 
OAobtnvt  ebetui. 

J.  Percy  Moorb.  Five  specimeDS  of  Bats  from  Jamaica,  Including 
Oh$$ophaga  toricina  antiUarvm. 

Purchased.  Rhoads  collection  of  North  AmericaD  mammals.  Skins, 
skulls  and  skeletons  numhering  about  4800  specimens. 

Four  skius  and  skulls  of  Grizzly  Bear  and  Bkiu  of  Contpatut  from  Cbi~ 

llUQllU.t.     -Ml-I 
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Lieut.  H.  L.  Willouohbt.  Skin  and  skeleton  of  Manatee,  TYicJu- 
chu$  latirostris  (for  mounting),  Florida. 

Lewis  Woolman.  Two  young  moles,  8calop$  aquaticui,  alcoholic, 
New  Jersey. 

ZooLOoicAL  SooiETT  OF  PHILADELPHIA.  Specimens  prepared  as 
indicated  :  Mounted  :  Nilghai,  Boielaphui  tragocameliLS.  To  be  mounted  : 
Axis  Deer,  Certus  axis;  European  Otter  (male),  Lutra  Intra;  Mongoose 
Lemur,  Lemur  mongoz ;  Chimpanzee,  Anthropopitheeui  troglodytes. 
Skin  and  skulls :  Brush-tailed  Wallaby,  Petrogale  penieUlata ;  South 
American  Opossum,  DidelphU  cinerea  (no  skull);  Nine-banded  Arma- 
dillo, Tatu  novemcinctum ;  Burchell's  Zebra,  Eguus  burehelli;  Stanley's 
Chevrotain,  Tragulus  stanleyanus;  two  Arizona  Cottontails,  Lepus 
arizona  minor ;  two  European  Hares,  Lepui  europcnu  ;  Gopher,  Crato- 
geomys  ca$tanop$ ;  Gray  Wood  Rat,  Neotoma  micropui  canescem ; 
Agouti,  Dasyprocta  isthmica  ;  Price's  Chipmunk,  Tamia$  prieei  ;  Alger- 
ian Hedgehog  Erinaceus  algerus  ;  Two  Black-footed  Raccoons,  Procyon 
hernandezii ;  European  Otter  (female),  Lutra  lutra;  Great-eared  Fox, 
Otocyon  megalotit ;  Black-backed  Jackall,  Canii  mesomelas;  Japanese 
Macaque,  Maeacus  fu$catu$ ;  Mona  Monkey,  Cereopitheeiis  mona; 
White-crowned  Mangaby,  Cercocehui  CBthiopi  ;  Hocheur  Monkey,  CercO' 
pithecuB  nietitam ;  Dwarf  Lemur,  Mieroeebue  coquereli;  Black  Lemur, 
Lemur  macaco.  Skeletons:  Rufous-necked  Wallaby,  J^otoma^tf rut  rufi- 
eollis ;  Great  Kangaroo,  Maeropus  giganieuB.  Skulls.  Hamadryas 
Baboon,  Papio  hamadryas;  Japanese  Deer,  Cervus  »ika;  Prehensile- 
tailed  Porcupine,  Coendu  prehensilis;  Japanese  Monkey,  Maeacus  fus' 
catus.    Alcoholic  :  five  Bats  from  Pecos,  Texas. 

Birds. 

Col.  G.  S.  Anderson.    Eight  bird  skins  from  the  Philippines. 

R.  L.  Blankbnbero.    Ostrich  egg. 

C.  B.  Clement.    Pied-billed  Grebe,  Podilymhus  podiceps. 

Delaware  Valley  Ornithological  Club.  Two  nests  and  eggs  of 
Pennsylvania  birds  for  the  D.  V.  O.  C.  collection. 

O.  G.  DiEHL.  Specimen  of  Australian  Paraquet,  CallopsitiacuM  nova- 
hollandtce  (mounted). 

C.  H.  GuiLBERT.    3[ockingbird,  Mimus  polyglottoi, 

Alfred  C.  Harrison  and  Dr.  H.  M.  Hiller.  Collection  of  four 
hundred  and  forty  bird  skins  from  Sumatra. 

Mr.  and  Mrs.  T.  R.  Hill.  Two  skins  of  Canada  Grouse,  Canachite$ 
canadensis,  Alaska 

Purchased.  Seven  bird  skins  from  Chihuahua,  Mexico ;  forty  bird 
skins  from  Colorado,  Texas,  etc. 

Purchased  bt  Subscription.  Collection  of  bird  skins  from  the 
Galapagos  Islands. 

J.  A.  G.  Rehn.    Skin  of  Meadow  Lark,  Stumella  magna. 

J.  A.  G.  Rehn  and  H.  L.  Viereck.     (Collected  on  Academy  Expe- 
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ditioD  to  New  Mexico  )  One  bnndred  and  twentf-one  skias  of  birds 
and  tliree  aesta. 

S.  N.  Rhoads.  Collection  of  Florida  bird  skins  aod  scvera]  specimens 
of  Mieropus  from  Mexico. 

Hrb.  Chableb  ScHAFrsR.  Skins  of  Water  Ousel,  Cinelut  tnexieanii$, 
and  Jajr,  Oj/anoeilta  ttelleri. 

L.  I.  SuiTB,  Jr.  Skin  of  NIgbt  Heron,  Nyetioorax  n.  natiiu*,  Dela- 
ware conntf,  Pa. 

RosBALkA  Btuakt.  Skin  of  Robin,  Merula  migratoria  (verj  old  cage 
bird). 

C.  C.  Tatloh.    Skin  of  Franklin's  Orouse,  Dendrogaput  franktini. 

H.  L.  ViEKBOK.    Nine  skins  of  Pen n sylvan ia  and  Virginia  birds. 

ZooLOoiOAL  Society  of  Pei«istlv*kia.  SpecimenB  prepared  as 
follows :  Skeletons :  Mytteria  americana,  Cotcoroha  eotcoroba,  PtUeanu* 
critput.  Skull  and  sternum  :  Cormorant,  Phalaeraeorax  sp.  Skins : 
Two  HekodyUt  brttnruieapiUui,  DUiemurut  paraditttu*,  Ootinga  eincta, 
Tanagra  abbot,  Cimurui  patagonut,  Pauxi  pauxi,  Carpodaeui  purpureu* 
(abnormal).     Nest  and  eggs  ;  Heieodytet  brunnticapillut. 


Rbpti 


>  Batbachians. 


C.  M.  Babbeb.    Two  reptiles  from  Chihuahua,  Mexico. 

Arthur  Brwih  Browh.  Three  specimens  of  Coluber  tubocuUvri*, 
and  one  Ophibolu*  attanttatu*  type.  Collection  of  two  hundred  and 
tweniy-one  reptiles  mainly  from  Western  Texas. 

Dk.  H.  C.  Chapman.    Soft.sbelled  Turtle  from  Cooper's  Creek,  N.  J. 

Dr.  S.  G.  DiZOll.     Toad,  Btifo  Untiginoiut  amtrieanut,  British  Colum- 

Alfred  C.  Habrisoit.  Jr.,  and  Db.  H.  >1.  Hillbr.    Collection  of 
rcpiilce  from  Sumatra. 
JosEi-H  L.  IlicKB.    Gecko,  Jamaica. 
Dr.  William  E.  Hoobbs.    Small  collection  of  reptiles  from  Chibus' 
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Fishes. 

J.  Cope.     Cottus  ictalopi^  Chester  county,  Pa. 

Alfred.  C.  Harrison,  Jr.,  and  Dr.  H.  M.  Hiller.    Large  collec- 
tion of  Sumatran  fishes. 
Dr.  W.  H.  Jones'  Estate.    Several  small  fishes  ft-om  Pacific  islands. 
David  McCadden.    Several  Atlantic  coast  fishes. 
Frank  Smith.     Cephalacanthu$  volans.  New  Jersey. 
I.  A.  SwBioART.     C(vrchar%u9  oh$curui,  stnfTed. 

Insects. 

Academy  Expedition  to  Texas  and  New  Mexico.    Twenty-five 
thousand  insects. 

O.  W.  Barrett.    Eight  Orthoptera  from  Porto  Rico. 

Dr.  a.  Borelli.    Sixty-one  Orthoptera  from  Paraguay. 

J.  C.  Bradley.  Two  hundred  and  thirty-eight  insects,  various  orders. 

Dr.  p.  p.  Calyert.    Eighteen  Odonata  from  United  States. 

Dr.  D.  M.  Castle.    Twenty-four  Coleoptera  fh>m  the  United  States. 

T.  D.  A.  CoCKERELL.    One  hundred  and  eighty-seven  insects  from 
New  Mexico. 

Lucy  V.  Crawley.    One  Orthopter. 

E.  T.  Cresson.    Two  hundred  and  fifty  Hymenoptera  from  Brazil. 

Dr.  S.  G.  Dixon.    Four  insects  from  British  America. 

S.  N.  Dunning.    Five  thousand  four  hundred  and  forty  Hymenoptera 
from  United  States. 

Dr.  Philip  Fischelis.    Ten  Solpugidse  from  Russia. 

W.  J.  Fox.    Fourteen  Hymenoptera  from  Brazil. 

Georoe  France.    Three  Lepidoptera  fh>m  United  States. 

A.  C.  Harrison,  Jr.,  and  Dr.  H.  M.  Hilleb.     One  thousand  five 
hundred  insects  from  Sumatra. 

8.  H.  Hamilton.    Forty-three  insects  fh>m  Cuba.    Purchased. 

Morgan  Hebard.    One  Lepidopter  from  Colorado. 

Y.  Hirase.    Five  hundred  Orthoptera  fh>m  Japan.    Purchased. 

Dr.   W.   E.  Hughes.    Forty -two  Coleoptera  and  Orthoptera  from 
Mexico. 

C.  W.  Johnson.    Seventy  Diptera  from  United  States. 

Dr.  W.  H.  Jones.    One  hundred  and  eighty  insects  from  Corea. 

Warren  Enaus.    Eighteen  Coleoptera  from  Kansas. 

L.  W.  3IBNQEL.    Sixteen  Lepidoptera  (exotic). 

H.  H.  Newcomb.    Four  Lepidoptera  from  Mt.  Katahdin,  Maine. 

E.  J.  Nolan,  M.D.    Two  insects  from  Italy. 

O.  E.  Poling.    Forty-two  Heterocera  from  Western  United  States. 

J.  A.  G.  Rehn      One    hundred   and    eighty-four  Orthoptera  from 
United  States. 

S.  N.  Rhoads.    One  thousand  two  hundred  and  seventy-four  insects 
Crom  Florida,  Cuba  and  Mexico. 
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Wirt  Robik&oh.  Twent^-flTe  Coleoptcra  and  Lepidoplera  IVom 
Jamaica,  W,  I. 

Hbrkt  Skinner.  One  haadred  and  oinet^  insects,  including  one 
hnndred  and  twelve  Lepidoptera  fVom  Thibet. 

C.  S.  SiuLLVooD.  Seventy  Lepidoptera  and  Ortboptera  from 
Florida. 

J.  B.  SxiTH.    Eight  Heterocera  from  United  Sutee. 

K.  Stoddard.     One  Lepidopter  from  PennBylTania. 

W.  SiONX.    Five  Hymenoptem  from  Philadelphia. 

Mrs.  Charlbs  Schaeffer.  Three  Lepidoptera  from  Brltieb  Colum- 
bia. 

H.  E.  StniMERs.    Thirty-one  Hemiptera  fVom  United  States. 

Lahcabter  Thomas.    Four  Insects  from  North  Carolina. 

C.  H.  T.  Towmsehd.    Twenty  Orthoptera  from  Colima,  Mexico. 

E.  O.  Vanatta.    Thirteen  insects  from  Pennsylvania. 

H.  L.  TiERECE.    Two  hundred  and  tbirty-flve  insects  from  United 
BtAtes. 
H.  W.  Wbezkl.    Eleven  Uymenoptera  from  North  Carolina. 
JosBPB  WiLLCox.    Sixty  Culeoptera  from  North  Carolina, 
Db,  H.  C.  Wood.    Sixty-six:  Coleoptera  from  Africa. 
ZooixiQiCAL  Society  of  Philadelphia.     Four   ScolopcDdm    and 

F.  B.  ScHAUPP.  One  hundred  and  fltty-nine  Orthoptera  from  Texas, 
WiTMBB  Stone  and  J.  A.  G.  Rbhk.    Five  hundred  insects  from  New 

Jersey  Pine  Barrens. 

Purchased  frou  E.  J.  Oslar.  Two  hundred  and  two  insects  from 
Arizona  and  New  Mexico. 

Recent  MoLLt;ecA. 

LrciEN  Alexander.    Two  species  of  bivalves  from  Daytonn,  Pla. 
John.  A.  Allen.    Four  species  of  shells  from  Delaware  and  Penn- 
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J.  L.  Buck.    £oru$  oblongus  Mull.,  fVom  Barbadoes. 

Jacob  B.  Butlbr.    One  species  of  Mollusca  taken  from  Rockfish. 

Fred  L.  Button.  Fifteen  species  of  North  American  land  and 
marine  shells. 

Dr.  H.  C.  Chapman.  Twenty-nine  jars  of  Cephalopoda,  etc.,  from 
Naples. 

George  H.  Clapp.  Twenty-eight  species  of  shells  from  America  and 
Japan. 

T.  D.  A.  CocKERBLL.    Ten  species  of  land  shells  from  New  Mexico. 

T.  D.  A.  CocKERELL  and  Miss  Mary  Cooper.  Two  species  of  shells 
from  New  Mexico. 

O.  CoLLBTT.    Amphtdrotntii  albuonatui  $imoni  Jouss.,  from  Ceylon. 

Prof.  E.  D.  Cope  Estatb.    Twenty -three  species  of  Mollusca. 

Mrs.  Annib  P.  Cope.    Thirty-nine  species  of  Indo-Pacific  shells. 

O.  A.  Crandall.    One  species  of  Phy$a  from  Tennessee. 

Prop.  W.  H.  Dall.    Nine  species  of  North  ^American  Venericardia, 

L.  E.  Daniels.    Two  species  of  Poly gyra  from  Indiana. 

James  M.  Delaket.    Three  species  of  Japanese  marine  shells. 

BiNNEY  W.  Earl.  Two  species  of  land  and  fresh-water  shells  from 
BurlingtoD,  N.  J. 

J.  H.  Ferriss.  Ninety  species  of  land  shells.  North  Carolina,  Arkan- 
sas, etc. 

John  Ford.    Nanina  eomplanata  Mt.,  from  Borneo. 

R.  C.  McGregor.    Two  species  of  land  shells  from  Washington. 

Geoboe  W.  Griffith.     VUrea  cellaria  Miill.,  from  Wilmington,  Del. 

G.  K.  GuDE.    Six  species  of  land  shells  from  India  and  Japan. 

A.  GuLiCK.    Eulota  eavieollii  Pils.,  fh>m  Teje,  Omi,  Japan. 

Mrs.  W.  H.  Harned.    Two  species  of  bivalves  from  Holland. 

Alfred  C.  Harrison  and  Dr.  H.  M.  Hilleb.  One  species  of 
Ampullaria  from  Sumatra. 

Dr.  J.  W.  Harshbergbb.    Mytilui  from  New  Jersey. 

Prof.  Anoelo  Heilprin.  Thirty -six  species  of  mollusks  from  Mar 
tmique  and  St.  Eitts. 

J.  B.  Henderson,  Jr.    Three  species  of  Uroeoptida  from  Haiti. 

Y.  HiRASE.    Three  hundred  and  thirty -one  species  of  Japanese  land 
shells. 
O.  P.  Jenkins.    Three  Jars  of  slugs  in  alcohol  from  California. 

C.  W.  Johnson.    Three  species  of  marine  shells  from  Florida. 

F.  W.  Kelsey.  Three  species  of  marine  Gastropoda  from  California. 
Dr.  R.  J.  EiR&LAND.  Acanthinukt  harpa  in  alcohol  from  Michigan. 
William  A.  Marsh.    One  species  of  Quadrula  from  Tennessee. 

D.  N.  McCadden.    One  Loligo  in  alcohol  from  Stone  Harbor*  N.  J. 

Clarence  B.  Moore.  Two  hundred  and  twenty -one  trays  of  marine 
shells  from  western  Florida. 

P.  W.  Moore.  V%trinizonite$  latis$imu$  in  alcohol  from  Blowing 
Rock.  N.  C. 


820  FS0CBEDIN08  OF  THE  ACADEHT  OF  [Dec., 

Da.  E.  J.  NoLAK.    Ten  tray»  and  two  jars  of  land  Bbella  from  Italy. 

Ida  B.  Oldkotd.     Two  Bpecies  of  marine  ahella  Irom  California. 

C.  R.  Obcutt.     Eight  trayi  of  Papida  from  Calirnrnia. 

Db.  Chahlkb  Penbose.    Nine  specieB  of  land  aliellB  from  Idaho. 

H.  A.  FiLSBRT.  Eighteen  Irays  of  shells  fh>m  New  Irtland  and 
Tennessee. 

Badik  F.  pBicB.    Three  species  of  Felygj/Ta  from  Kentucky. 

PoBCHAeKD.  Two  hundred  and  forty -six  trays  and  eight  jars  of  alco- 
holic roolltuks  from  Cuba,  Mexico,  East  Indies,  etc. 

Sows  Bakib.     VtronxMila  gUnmi  Coll.,  from  Fiji  Islands. 

J.  A.  O.  Rkhn  and  H.  L.  Viebbce.  Twenty-four  trays  and  one  Jar 
of  land  shells  from  New  Mexico  and  Texas. 

8.  N.  Rhoadb.  Eight  species  of  land  and  fresh-water  shells  from 
HassachuBetts  and  PennsyWanla. 

JoBM  RiTCBiE,  Jb.     OA«lidorwra  hirvndo  Mart.,  Oom  Upper  Congo. 

S.  Ratmohd  RoBZBTt.    Six  spedes  of  niarine  shells. 

E.  W.  BoPBB.     VtrUgo  gotdiU  Blna.,  from  Massachusetta. 

Rbt.  J.  RowBU^    Sixteen  species  of  shells  from  California  and  Africa. 
Mbb.  T.  E.  Ruoolbs.    Beven  species  of  marine  shells. 

F.  A.  Bahfson.    Folygyra  mooreana  W.  G.  B.,  from  Texas. 

H.  E.  Baboeht.    FMtatioiMtt  lapidaria  Bay.  from  North  Carolina. 

Bii>A8  L.  ScHUUO  and  U.  C.  Smith.  Eleven  species  of  Jamaican  land 
shells. 

Ds.  B.  Shabp.     Ohiton  upteulotut  Bay,  from  Nantacket,  MasB. 

Chablb  BiMFeoN.    Avrievla  pelJucent  Mke.,  from  8.  Florida. 

BtTBKETT  Bhth.    Eighteen  species  of  American  shells. 

O.  W.  H.  SoiuiBB.  Seven  Jars  and  two  trays  of  MoUusca  from  Waah- 
iDgton,  D.  C. 

B  Stbvbku.    Twenty  species  of  land  shells  from  the  Klolucca  Islands. 

E.  R.  SVKES.     Two  species  of  Eulima  fh>m  England. 

J>.  Thaanuh.    Piny  species  of  marine  shells  from  Paciflc  Islands. 
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L.  WooLMAN.    Three  species  of  North  American  shells. 
S.  YosHiWABA.    Thirteen  trays  and  eight  jars  of  alcoholic  land  shells 
from  Ogasawara-jima. 

WORHS. 

Rev.  £.  H.  Ashmun.    Larval  trematodes. 

T.  D.  A.  CocKEBELL.  NephclopsU  and  By$obdeUa;  five  bottles  of 
PolychdBta, 

Sib  Chablbb  Elliot.    Larval  trematodes. 

S.  H.  Hamilton.     Pheretima. 

Alfbed  Habbison,  Jb.,  and  Dr.  H.  M.  Hillbb.  Six  bottles  of  Plan- 
arians. 

Db.  H.  p.  Johnson.    Three  species  of  Californian  P&lycJuBta. 

Estate  of  Db.  W.  H.  Jones.     Eighteen  bottles  of  Polyehata. 

Pbof.  W.  G.  Libbbt  and  A.  Obtmann.  Thirty-nine  bottles  of 
Greenland  PolychcBta, 

J.  Pbbot  Moobe.  Twenty-nine  bottles  of  Planarians  and  leeches  from 
Patagonia ;  three  hundred  and  nineteen  bottles  of  Polychmta,  Massa- 
chusetts.    (Collected  for  the  Academy.) 

Dr.  Chables  6.  Pknbose.    Cysticerci  of  Tixnia  tnarginata, 

J.  A.  G.  Rehn  and  H.  L.  Yiebeck.  (Academy  Expedition  to  New 
Mexico.)    Three  bottles  of  Cueullaritu  from  Phrynoioma, 

S.  N.  Rhoads.    Fila^ia  from  Skunk. 

Db.  Benjamin  Shabp.  Thirty-three  bottles  of  worms  chiefly  Euro- 
pean. 

Db.  H.  Skinneb.    Erpobdella  punctata. 

Geoboe  W.  N.  Soelneb.    Rhynehodesmus  terre$tris, 

Bubnett  Smith.    Lepidanoius  iquamcUui, 

L.  I  Smith,  Jb.    Filaria  from  Night  Heron. 

Witmeb  Stone.    Six  bottles  of  Planarians  and  leeches. 

E.  G.  Van  ATT  A.    Helodrilu». 

Pbof.  A.  E.  Yebbill.    Seven  bottles  of  Oligoehata,  Bermuda. 

ZooLooicAL  Society  of  Philadelphia.  Nine  bottles  of  round  and 
tape  worms. 

Otheb  Invebtebbates. 

Db.  H.  C.  Chapman^  Twenty  jars  of  alcoholic  invertebrates  fh>m 
Naples,  and  Bar  Harbor,  Maine. 

Dr.  S.  G.  Dixon.    Fan  coral  Aeropora  muricata,  Jamaica. 

Alfbei)  C.  Habbison,  Jb.,  and  Db.  H.  M.  Hilleb.  Several  crabs* 
from  Sumatra. 

Db.  W.  H.  Jones  Estate.  Several  bottles  of  invertebrates  from  var- 
ious localities. 

David  McCaddbn.    Jelly  fish,  Stone  Harbor,  N.  J. 

Ida  S.  Oldboyd.    Laqueui  californicuB,  San  Pedro  Bay 


822  FBOCEEDmOS  OF  TH£  ACADEUV  OF  [DeC, 

H.'A.  PiLBBBT.    One  mllllpcd  from  Cades  Cove. 

PCBCBASED.    One  Crab,  Cuba, 

8.'N.  Rkoadh.    Several  alcoholic  iovertebrateB,  Tarious  loc&lilieB. 

Joseph  Willcox.     Cambarvt  from  Blowing  Rock.  N.  C. 

Vertebbate  FosgiLs. 
FuEcaAHKD.    EleTCD  BpecimeoB  of  foasil  flsbea. 

Invkbiebkate  FosaiLS. 

JOHK  A.  AiXEK.     Polygyra,  Wounded  Enee,  Boutli  Dakota. 

Rzv.  Leamdeb  T,  Chaubkhlaim,  D.D.  Additions  to  the  Isaac  Lea 
Collection  of  Eocene  mollnake.    Beven  hundred  and  tliirly  trajs. 

Db.  B.  O.  Dixom.  BracblopodB  from  laleiboro,  3Iaiae.  aad  series  of 
Trllobltes  from  BritlBh  Columbia. 

QlOBGE  C.  QlLLEBPIB.     Boeulitti  otatut. 

C.  J.  Hathaway.    Bpecimena  of  fosalls  from  Moosebead  Luke,  Me. 

John  Tokpey.    Five  specimenB  of  fossils. 

FoeeiL  Plants. 
GEOLOGicALBBCTioir.    Slab  Of  Fern  impressions. 

HiKBBALB. 

E.  GoiiDBUiTB.    Several  minerals  and  rocks  from  Pennsylvania  and 
Colorado. 
MoHAWs  MiNiNQ  Co.    Mohawkite,  Micliigsn. 

ABCa.XOLOOY  AND  Ethnoloov. 
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William  M.  Canby.  Eight  huDdred  specimens  principally  from  the 
south  and  west,  and  eight  specimens  of  OratcBgtu, 

Samuel  G.  Dixon,  M.D.  Specimen  of  Pinus  edulU  Engelm,  from  the 
Yellowstone. 

T.  W.  Edmondson.    Fifty-three  spechnens  fh>m  Ontario,  Canada. 

William  J.  Fox.  Fourteen  specimens  from  the  old  world,  and 
twenty-one  specimens  from  North  America. 

E.  A.  Garbatt.     Fifty  specimens  from  British  Columhia. 

John  W.  Habshberoeb,  Ph.D.  One  hundred  and  twenty  specimens 
from  Jamaica.  Haiti  and  Santo  Domingo. 

Purchased.  Nine  hundred  Californian  plants  collected  hy  Heller 
and  Brown,  five  hundred  and  forty  W.  Australian  plants  collected  by 
Dr.  Pritzel  and  three  hundred  and  fifty  plants  from  Canary  Islands  col- 
lected by  Dr.  Bommuller. 

J.  A.  G.  Reun  and  H.  L.  Yibreck.  Two  thousand  specimens  from 
New  Mexico  (collected  for  the  Academy). 

Charles  F.  Saunders.  Seventy-five  specimens  principally  from 
Vermont  and  North  Carolina. 

Benjamin  H.  Smith.  Two  thousand  specimens  from  the  Rocky 
Mountain  region,  and  specimen  of  HeUrotoma  lobeUaidei  Zucc. 

E.  S.  Steele.    Specimen  of  Laeirubria  pilo$a  Ait. 

CuRWBN  Stoddart,  Jr.    Specimen  of  KmlretUeria  panieulata  Laxm. 

E.  G.  Vanatta.  One  hundred  specimens  from  Pennsylvania  and 
Maryland. 

Charles  S.  Williamson.  One  hundred  specimens  from  various  parts 
of  the  Eastern  United  States. 
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INDEX  TO  SPECIES,  ETC.,  DESCRIBED  AND  REFERRED 
TO  IN  THE  PROCEEDINGS  FOR  1902. 


AbicB  balsainea 474,  476, 

pecilnata 

AblabesflavicepH 

Acer  dasycarpnm 

rubnim   647, 

saccharlDum 

Achillea  niillefolium 

Acrida  nasuta 

Acrididfe C39, 

Acridiinffi 

Acridinw 689, 

Acridiuni  fcBdatuni 

japonicnm 

AcrydiineE 639, 

Acrydium  japonicnm 

niErofasciatnm 

ActinoboluB 69S, 

Actinoe  sarsi  

Aclinophrys   

Actliia  bypoleuca 

Acusta  Iffita 


Alwmerope  ftmicla 678 

Aleurodicus 279,  280 

altisBimus 380 

anonie  280 

cockerelli 280 

cocois 380 

dueesii 280 

holmesii 279,  380 

IrideBcena 280 

JHmaiceniia 280 

minimus  380 

mimbilia 380 

ornalus 280 

pereere 280 

pulvinatus  280 

AleyrodcB 279,  280 

abnorDiie 282 

atiutilonea 283 

aeuciffl 281 

acerU    280,  IS£ 

aijpiin 281 
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Aleyrodes  cotesii 281 

croceata 281 

decipiens 281 

dubia 380 

erigerontis 282.  288 

eugeniae 281,  288 

fagi 281 

filicum 281 

fitchi 282,  288 

floccosa 281 

tloridensis 282 

iodiens 281 

forbesii  282 

fragrariie 280 

fraxini 280 

fumipennis 281 

gelatinosa 282 

go88ypii 281 

goyabae ; 281 

graminicola 282 

hireuta 281 

horrida 282 

immaculata 281 

inconspicua 282 

lelenekii 2S1 

lacerdse 282 

lactea 281 

lauri 281 

lecanioides 281 

limbata 281 

loniceree 281 

longicornis 281 

raelanops 282,  283 

melicyti 281 

mori 282 

mori  arizonensis 282 

nephrolepidis 282 

nicotianoe 282,  283 

nigra 281 

nubilans 281 

papillifer tSl 

parva 283 

pergandei 282 

perileuca 282,  288 

phalsenoides 281 

phillyrea 281 

piperis 281 

phimosa 282 

prenanthis 281 

prolelella 280,  281 

pyrohe 282 

quercus 281 

quercus-aquaticfle  282 

rolfsii 282 

ribium 281 

rubi 281 

rubicola 281 

ruborum   282,  283 


Aleyrodes  sacchari 281 

simplex 281 

spinese 281 

spiraeoides 282 

Btellata 282 

struthanthi 282 

Btypheliffi  281 

T-signata 281 

tinflBoides 281 

Iracheifer 282 

vaccinii 281 

vaporariorum   282 

variabilis 282,  283 

vinsonioides 282 

vittata 282,  283 

xyloBtei 281 

yoao^i 282 

Aleyrodidae 279 

Allobophora  foetida 808 

Alpha  718 

Alycffius  biexcisus 26 

reinhardtil 26 

Amadina  leucogastra 688 

Amaranthus  hybridus  panicu- 

latus 661 

panicalatus 661 

retroiiexas 661 

phoenicura 671 

Amblystoma 88 

Ambrosia  artemesisefolia 664 

trifida 664 

AmelaDchier  canadensis  .  .500,  601 

Ammodenia  peploides 651,  661 

Ammophila  arenaria,  644-652,  656 

658,  660 

arundinacea 660 

AmnicolidsB 121 

Amoeba 256 

Ampelopsis  qoinquefolia 662 

Amphlcarpssa  monoica 662 

Amphitrite  cirrata 276 

Anaptomorphoris 253 

Anas  scutulata 671 

Ancistrocerus  halophila 735 

sulpbureus 736 

Ancylus 513 

Andropogon  furcatus 666 

▼irginicus 647,  652 

Anethops 39 

occidentalis 40 

Anilocra 295 

Anoplins  cylindricus 735 

(Pompilinus)  mar^inatus.  735 
(Pompilinus)  padnnus. . .  734 

Anthemis  cotula 664 

Anthracoceros  convexus 676 

malayanus 676 

Anthreptes  malacensis 688 
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Anthus  malayensis 

CSS 

Atriplcs    palulum  var.  liaata- 

nifulua  malayenHJB  . 
Antrozous  minor 

.urn 

tm 

Aurelia 766, 

776,777 

..m 

800 

Autolytua  loDgiBetoeiis. .. 

pallldug 

..m 

mi 

...  87S 

Anuropsie  lutikccenBU  . 

HHfl 

Axiouice  flexuOBa 

...  376 

Apocynum  cannablnum 
Aquifegia  canadensis . . . 

fwa 

Azarella 

...   699 

flKl 

AwrU 

...   699 

ArBneus  cinerens 

555 

Baccliaris  halitnifolia,  650, 

186 

Arctof^lidia  inornuta.. 

..inf 

in? 

Boguina 

697,  698 

Bimplei 

.lA 

ijjfl 

Belogona  Euadenia 

...  611 

Arctoaa 

mi 

Bembidlum  aagullfernm. . 

...     73 

S5S 
700 

ttssimile 

...     73 

rndla 

.  .7(1} 

711 

...    7a 

Arenaria  peploidea 

Ml 

concinDum 

.  .78.  78 

ArguslanuB  arguB 

671 

dubitADs 

...    72 

Armadillidium 

.  .300,  817 

...    78 

Arnwdillo  bsoUub 

Sits 

fiichsii 

...    77 

Aroula  nrbQUfolia 

humboldtensla 

Arphia  teporata 

720 

obscuripenne 

...    74 

Aitumus  Icticorbynchas 

«SR 

..71,73 

640 

.70,  78 

.038 

745 

...     73 

planiroBtris 

fUi 

flG» 

...  480 

luberoaa 

am 

pentodon 

...  490 

AfelluH 

Bltliynia  strktala 

an 

Blriatula  var.  iaponica 

...  131 

•m 

SOS 

.26,234 

fluviatiliB 

aai 

japonica 21 

27.  2X5 

Aslane 

705 

^^    Japonica  var.  simplex 

...    26 

1 

1 
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BrachjBtola  magna 723 

Bradburya  virginiana 667 

Bradycebus 1»8, 1S8 

Broussonetia  papyrifera 667 

Bubulcus  coromandus 671 

Bucco  chrysopogon 679 

duvaucell 679 

heemacephalus 679 

hayi 679 

mysticophaDes 679 

oorti 679 

Buceros  convezus 676 

malayanus 676 

rhinoceros 676 

undulatUB 676 

Buchanga  cineracea 689 

Buda 659 

marina 661 

Bufo  asper 188,  695 

biporcatas 188 

divergens 188 

melanostictus 188 

Bulimulus  dealbatus  pasonis. .  511 

sp 389 

Bungarus  fasciatue 181 

Sayioeps 181 

Cabralia  (Schmitzii) 701 

Cacomantis  merulinas 678 

Cakile  americana 662 

edentula 651.  652,  658»  662 

Calamaria  flaviceps 180 

leucocephala 694 

vermiformis 180 

Callula  baleata 694 

Caloperdix  oculea  sumatraua.  671 

sumatrana 671 

Calophrynus  pleuroBtigma. . . .  188 

Calorhamphus  hayi 679 

Calotes  cristatellus 177,  698 

moluccanus 177 

Calyptogena 698,  700 

pacifica 700,  712 

Calyptomeena  viridis 680 

Calystegia  sepium 668 

Campanularia  Johnstoni 785 

Campylacantha  vegana 728 

Cancroma  coromanda 671 

Caprimulgus  afflnis 677 

Carapa  guianensis  . .  .122,  128,  124, 

125 

moluccenftis 122,  125 

nicaraguensis 122 

procera 122,  124 

surinamensis 122 

Carcinas  maenas 347 

Carcineiites  pulchelliis  .......  675 

Cardamine  hirsnta 662 

Cardiocardita  ajar 697 


Oardita 698.  705,707 

abbreviata 705 

sgyptiaca 699 

afflnis 708.  706.  707.  718 

(Carditamera)  afflnis 706 

ajar 699 

angisulcata 706 

antiquata 699,  713 

arata 65^.702 

arcella 707 

arctica 706 

borealis 700, 'tW 

conradi 708 

crassa 706 

crassicosta 707 

cuvieri 715 

dact^lue 706 

dommguensis 706 

(Glans)  domingnensig 70;^ 

flammea 707 

floridana 706 

(Carditamera)  floridana  . .  702 

gibbosa 70S 

gracilis 708,  706 

(Carditamera)  gracilis 702 

Grayi 706 

incrassaU 708,  706,  718 

latlcostata 706 

michelini 708 

minima 706 

(Carditamera)  minima  . . .  708 

(Glans)  naviformis 707 

nodulosa 718 

ovata 706 

pectunculus 707 

(Carditamera)pectanculas  708 

(Carditamera)  radiata 707 

sulcata 699 

(Glans)  sulcosa 707.  715 

(Carditamera)subqnadrata  707 

tricolor 706 

tumida 707 

turgida 706 

vana 707 

vestita 704 

Carditacea 696-716 

Carditamera 697,698,  701 

Carditella 698.  702 

pallida 70t,  712 

semen 712 

tegulaU 712 

Cardites 699,  700 

CarditidfiB 096.  698,  702 

CardilincB 698 

Carditopsis 702 

flabellum 70S,  712 

smithii 705 

Carduus  spinossissimus 664 
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Carex  fuBtucacea 636 

muhlenbergii 666 

Blrummea 680,  866 

BtramlQea  var.  brcvior. . . .  666 

Carpopliaga  (CDca (172 

Carychmm  exlguum 431 

Cassia  chain KChrista. 043,  662 

nictltaQB 6C3 

Cassiopea 766,  767 

Ceblepyria  culminatQa 6S£ 

sumatroDsls 6S1 

Celastnu  ecaadens 603 

Celtie  occidenluliR 66S,  066 

CenchruB  tribuloidee.  .652,  658,  OUO 
CentropuB  javanicus (178 

CentroBoma  Tlrgioiaaum 667 

Oeoturio 10! 

CeuturioDiDie 101 

CephalntithuBOCCideDlHlls.643,  069 

Ceratina  duplu 780 

Cerceris  oockerelli 731 

insolila 733 

proTancberi :.   731 

CeropsiB  minima 701,  713 

Certhia  braailiana 6SS 

malaceoBis 633 

Cervidw 205 

Cervue  equinua ISg 

Javiinicus 12B,  ISl 

OeutopbiluB  paliidus T35 

uniformia 735 

Ceyi  euery Uiia 675 

mfldorea 67fl 

tridactyla. , 075 

ChiBtoglena 791 

ChiBlolyphla 791 

Cbalcoccyx  xaalkorbyncliUB, .  678 
Chama  calyculata. 


Cbloropsis  cyanopogon 682 

Icterocepbala 683 

media 083 

zoatorops 882 

Chone  in[\iiidibiiliri>nnis 276 

Chonhippus  latipcnnis 681 

Cbotorhea  chrysopogon 679 

Cbrj'BochloriB 245 

Cbrysochraon  jaiwnicuB 681 

Cbrysopelea  ornaia IBl,  604 

Chrysophlegma  humli 879 

mentale  homii 679 

niioiatum  maliicccnsv 679 

Cilislicus  convexus 286 

CiDDTris  bmsiliana 688 

Circinaria  concava 420,  429 

Circoteltix  undnlatua 783 

Cirolana 294,  2flS 

ClBtenides  granulala 275 

hvperborea 375 

Clatuilo  eurypygia 386,  887 

CittHS 282 

Cittocincla  marrrurus .  684 

macmnis  BuaviB 6B4 

tricolor 684 

Claasiiia  aciiius SS5,  538,  583 

uddisooi 530 

agna 389.871.  531 

auiacophcr* 307-369 

Buiacopoma 373 

auramiaca  374.  877 

aurantiacft  var. 387 

auramiaca  var.  erbcri,  375,  376 
aurantiaca  war.    bypoplv- 

cbia S7S,  377,  533 

aurantiaca  var.  plicllabris,  376, 

633 

BWttJiensis,    369-371,    373.   374 
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Clausilia  excelleus 880 

expansilabris 524 

goDiopoma 531,  522,  588 

gouldi 238 

graciue 867 

harimensis 3A9 

heteroptyx 362,  519 

hirasei 867 

holotrema 878,  879 

hunf2:erfordiaDa 879,  524 

ignobilis 870 

luterlamellaris 531 

iotaptyx 370,  878 

ischna 870 

japonica 879 

japonica  var.  sunigee.  .6t0,  521 

1o8 523 

kurozueusis 518,  519,  532 

lewisii 532 

linilata 237 

martensi 235 

micropeas 868 

mikado 374,378 

mitsukurii 360 

monelasmus 527 

Deniopsis 630-532 

nesiotica 528 

oostoma 520-528 

oostoma    var.    dactylopo- 

ma 521,  582 

oostoma  var.  gouiopoma,  522, 

582 

opeas 863,  864 

orthatracta 877 

pachyspira 517,  532 

pigra 867,  368,  869 

pinguis 289 

plagioptyx 519,  520,  532 

platydera 581 

plicilabri8  . .  .237,  576,  877,  582 

pluviatilis 235 

proba 289,  525,  526 

rowlandi 524,  626,  582 

sericina 868,  865 

sericina  var.  minor 863 

sericina  var.  rhopalia,  365,  519 

shangliaiensis 528,  524 

shikokuensis 869,  870 

sieboldi,  236,  529,  529,  530,  581 
sieboldi  var.  diptyx,  629,  581, 

532 

sieboldtii 529 

spreta 238 

Btenospira 239 

stereoma 520 

stereoma  var.  hexaptyx,  520, 

532 
stimpsoni 235,  236 


Clausilia  strictaluna  var. 

emersa 531 

subaculus,    524,   525-527,   532 

subaurantiaca 871 

Bubgibbera 523,  524 

subignobilis 869,  876 

sublunellata,  361,  868,  864,  871, 

517,  518 

subulina 863,  365 

fiubulina  var.  Ieac(»pea8,  364, 

519 

tantilla 370 

tau 524-528 

tosana 367-869 

tryoni 524 

una 879,  880 

▼allda 235 

▼alidiuscula 365,  518 

variegata 528 

variegata  var.   nakadai,   528. 

582 

Clemmys  inaculpta 885 

percrassa 885 

Clethra  alnifolia 668 

Clitocybe  tmllisata. 649,  665 

CnicuB  horriduluB 664 

Coccidium  Bchubergii 7 

Cochlicopa  lubrica .420,  429 

Colletes  californicuB 780 

Coluber  melanurus 179 

oxYcephaluB 179 

Columba  »nea 672 

fulvlcolllB 672 

tigrina 672 

turtur 672 

vemaDB 672 

Commelyna  sp 660 

Condylocardia 702 

pauliana 702 

Condylocardiids,  696. 697, 698,  701 

Condylophora  lacustris 786 

Convoluta 195 

Convolvulus  sepium 663 

Copsychus  sua  vis $84 

saularis  musicus 684 

Coptacra  annulipes 686 

cyanoptera 636 

foedata 636 

prsemorsa 686 

CoraciuB  calonyx 67S 

sumatranus 680 

Coralliophaga 706 

Cordillacris  occipitalis 718 

Coripia 700 

Corvus  Javanensis 690 

macrorhynchos 690 

religiosa 690 

Corydon  sumatranus 680 
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Cosamaanclla I 

Colylcirhiza ' 

CrtknatellittdfG < 

CntiegoB  coccinea 1 

DouElasii I 

graadiflora 1 

nigra ) 

oxyacanthn 500,  I 

saDguioea I 

lomentosn I 

Criniger  phteocephalus t 

Cryptochellus  flammipennis  . .  ' 

Crjptopa 

postica 

Cuculug  cbtorophffiiu ( 

fijgax ( 

iaiermediuB  I 

lagubrls i 

meruliQUB I 

xaathorbyncliuii ( 

CoDiita 766,  ' 

Cupressas  Ihyoldes,  461.  4CS,  ' 

470,  4H  485.  498,  i 

Cuscnta  groDovii 663.  I 

Cyanea  '. 

Cyanops  myBticopbanfs I 

oorli I 

CyclemyB  dbor 1 

platynota 1 

CyclocArdia 698,  ' 

bnrealla ' 

CycloplioniB  kilt&ieiisis 

Cydonif.. "!.'■. ■.'.■.■  .■.■■!.■.■.■.:.■.■  { 

Cydonlft  FHlgariB ( 

Cylindrophis  rnftia 1 

CymborliynchnB     macrorbyn- 

chuB  lemaiscatuB ( 

Cymothoii 


[Dec., 
..460 


DasyBcypIia  Willkonimii. .   . 

Datara  b[i wa 

Deodrelapliis      caudolmeatuB 

180.  694 

Dendracitlaocdpllalis 691 

DeodrophiB  forinuBus 190 

pictua 179,  694 

DermaDiira  ciaerea 404 

pliKOtiB 406 

ravtt 404,  405 

tolleca 404 

Dermonotiu 161,   163 

fulvuB 40U 

Desmodlum  canadense 603 

paaiculatum 063 

DesmoduB 348 

Diadasla  auBlralia 72S 

rincoQlB  opUDtix 728 

Diakurodus 28S 

Dial  eu  rod  icuB 280 

Diaplierumera  Bp 718 

DioruniB  platurua €90 

DinodoD  semicarinatua 183 

Diodla  virgioiana 664 

Dlospyros  virgin iaua 6S3 

Dipliyllft S48 

DlplocynodOQ 853 

Diplomiiiallna  cassa 28 

kliensU  28 

kobelU 28,    29 

kobellt  var.  ainpla 38 

nlpponeasia 28 

pudica  28 

tenuipliua 28 

Diploplectron  bninneipes 733 

Dipaadomorpbus  cynodon..,.   ISO 

deDdrophllus 160 

Di«comedusie . .  """ 
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Draco  fimbriatus 698 

hsematopogon 698 

quinquefasciatus 176 

volans 176,  698 

Drosera  rotundifolia 647 

Dryocalamus  trilineatus 179 

tristrisatus 179 

Dryophis  fasciolatus 694 

prasinus 181,  694 

Duronia 680 

Dytiscus 805,  841 

Echinochloa  crus-galli..  .648,  644, 

660 
Echinomerahispida..  .4,  10,  12,  18 

Echinorliynchus 228 

Eclipta  alba v 664 

Edolius  cineraceus 689 

Eisenia  foetida 84 

Elanus  hypoleucos 678 

Eleocharis   palustris    glauces- 

cens 666 

rostellata 666 

Elis  plumipes 786 

Elymus  canadensis 666 

Enchytrseus  albidus 81,    82 

marinus 80,     82 

Encoptolophus  costalis 720 

parvus 720 

Enliydrina  valakadien 181 

Enicurus  frontalis 68j^ 

niflcapillus 684 

velatus 684 

Epacromia 681 

Ephippigera 595 

ttthivavensis. .       595,  696 

Erechtites  liieracifolia 644,  664 

Eremobia 595 

magna 595 

Eremops 89 

Erigeron  canadense 664 

Erinaceus 248 

Erosera  filiformis 617 

Erycinella 701,  702 

ovalis 701 

Eucerceris  insignis 781 

Eucichia  boschi 681 

Euconulus  chersinus 420 

fulvus? 420 

sterkii 420 

Eudrilus  euginee 84 

Eulabes  javanensis 690 

Eulota  callizona  mahtimi  ....  287 

fasciola 240 

(Cathaica)  fasciola  ...284,  240 
(Mastigeulota)  gainesivar. 

hakodatensis 284 

luhuana 287,  288 

luhuana  tsushimana 286 


Eulota  (Euhadra)  qusesita....  285 

similaris  var 287 

vulgivaga  var.  lanx 32 

senckenoerglana       var. 

awsnsis 31 

Eumeces  marginatos 185 

Eunoa 271 

nodosa 271 

oerstedi 271 

Ennotia  pectinalis 792 

EaonymuB  americanus 662 

Eupatorium  perfoliatum 669 

teucrifolium 664 

verbensefolium 664 

Euphsedusa,  878,  879,  881,  528,  527, 

528 
Euphorbia  poly gonifolia.. 652,  662 

Euptilotus  eutilotus 688 

Eurylaimus  javanicus 680 

lemniscatus 680 

Eurystonus  calonyx 678,  674 

orientalis 678,  674 

Euthamia  caroliniana.646,  665,  669 

Exoascus 474 

Eyprepocnemis  plorans 687 

Falcata  comosa 662 

c aiuv«cou«.  ............••••••    o^^ 

Felis  bengalensis 186 

Fimbrystylis  capillaris 666 

spadicea 660 

Flabelligera  affinis 275 

infundibularum 275 

Formica  fusca  subsericea,  602-604 

Fossarulus 121 

Fucus  vesiculosus 650 

Fulgur 505 

canaliculatum 505,506,  507 

carica 505,  506,  507 

contrarium 506,  507 

coronatum 506 

maximum 506,  507 

perversum 507 

pyrum 505,  506,  507 

rapum 506 

striatum 506 

Fuligo  (^thalium)  septica. .  649, 

665 

Funambulus  insignis 188 

insienis  diversus 188 

Qaleopitnecus 185 

macrurus 185 

marmoratus 185 

philippensis 186 

rufus 185 

temmincki 185 

ternatensis 185 

undatus 185 

variegatUB 185 
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Galeopithecua  volaii3..ia'i,  S41-351 

Oalmm  circfezaas 664 

pllosum 004,  669 

trifldmu M9 

Gallusgallua 672 

GBuesella  japonica 334 

mvomphala  338 

tabueneis S35 

Oamiki:  bicolor ftSS 

Gostrodiiaca  acerra..  .416,  430,  433 
andrewsffl.  ,',418,  41».  421,  437 

capwlla 418,  41B,   431 

capsella  placentetla  .  .418,  410, 
431 

cerinoidea '! 430 

clappl 421 

ciefariB 418-430 

colllBBlla 487 

demiBsa 430,  433 

giilaris.  .417,  418,  430,  484,  435, 
437 

^taris  euspidata 420,  485 

jiularis  var.  itecussata.  417,  430, 
436 

Rularis  lawiE 430,  43.5 

gularis  theloides 417.  420. 

434.  430,  437 

interna 431,  437 

intertexta 430,  488.  437 

lamellidenB 418,410,  487 

lasmodon 438 

Hgera 430 

multldentaia 431 

placentuia 433 

elgnillcans  1 431 

suppreeaa 430,  433 

walkeri 481 

Gattyana  amondseni S.50 

cillata 263 


[Dec., 

Glaucopis  occipitalis €91 

Olediischla  triacaDthoa S67 

Gloliigerina 194 

GIossDpbaga  clongata 38 

longiroatris 38 

Boticina  antillarom 37 

GlyphyalinU 483 

Gnaphallnm  obtUBiroliDm 861 

polycephalum 684 

purpureum 664 

GomphoceruB  ciavalus 710 

Gonatodoa  kendali 178 

Goniobaais  plicifera IID,  ISO 

pruximasymjuetrica 443 

Gonionema 750-790 

'■aphrodite  " 760 

murbactiil 750-790 

Gonionemas 750.  751 

Oooyuema 7S0 

GoDvocephalUB  lingaster 176 

GordiuB 300 

Graciila  sautaris 684 

Gryllidie 726 

GrylliniB 736 

GrylluB  aloguB 726 

armaluB 726 

cluorascena 6S4 

integer 726 

(LocuBta)  migratorius S34 

(Acrldtt)  naBUtUB 039 

pcfBonatua 736 

nloraDB BS7 

Tamuliu 631 

veloi 635 

Gygo »4.'i 

Gyiutiodactylus  marmoratus ,     171) 
Gymaopus  leucoceplialus. . 
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Gymnosporangium  nidus-avis. 

408,  499,  501 

sabinee 463 

sabmae  (fuscum) 468 

tremelloides 462,  468 

Hyrostachys  cernua 660 

Hadra  peliomphala 286 

Halcyon  armstrongi 676 

chloris 675 

eoncreta 675 

Haldemanella S96 

robusta S95 

tsliivavensis 596 

verruculata 696 

Haldemannia  tschiyavensis . . .  696 

Haldmanella 595 

tschivavensis 696 

Halodrilus  littoralis Se 

Harmothoe  glabra 272 

(Lsenilla)  glabra 270 

imbricata,  259,   260,  264,   270, 

271,  276 

(Evane)  impar 270 

(Eunoa)  nodosa 271 

truncata 271 

(Eunoa)  truncata 272 

Hedera  Helix 84 

Helenium  autumnale 669 

Helianthemum  canadense 663 

Helianthus  giganteus 664 

sp 649,  669 

Heliastus  aridus 728 

Helicina 25 

capsula 25 

hirasei 25 

japonica 2i5 

occulta 420,  421 

ogasawarana 25 

pulchra 748 

yoshiwarana 26 

yoshiwarana  var.  arata  ...     26 
yoshiwarana    var.    micro- 

theca 26 

Helicodiscus 513 

lineatus 421 

Helix  alternata 489 

Plectotropis)  ciliosa.  .235,  236 

FruticicolaJ  collinsoni...  288 

'Fruticicola)  commoda. . .  287 

(Fruticicola)  concinna 288 

f Plectotropis)  conella....  285 

(Acusta)  conispira 236 

( Fruticicola)  craspedoche- 

ila 289 

cumberlandiana.  V 489 

Patula)  depressa 240 

Fruticicola)  despecta. . . .  287 
;Cam8ena)  editha 284,  240 

53 


Helix  (Patula)  elatior 286 

(Fruticicola^  genulabris..  287 

(Fruticicola)  gibbosa 267 

herklotsi 288 

(Fruticicola)  Japonica,  284,  285 

(Acusta)  laeta 284 

levettei 511 

(Camsena)  luchuana 286 

luhuana 286 

(Camaena)  myomphala...  288 

opercttlina 80 

(Camsena)  orientalis    236,  287 

(Fruticicola)  patruelis 285 

(Patula)  paupera 284,  240 

(Fruticicola)  peculiaris. . .  287 
(Camsena)    peliomphala,  237, 

288 

(Fruticicola)  proba 289 

(Conulus)  pupula 240 

(Camffina)    pyrrhozona,    234, 

240 

(Camaena)  qussita 285,  288 

(Plectotropis)  scabricula. .  285 

(Camsena)  serotina 240 

(  PI  ectotropis )  setocincta . .  285 
(Acusta)  sieboldiana,  285-287 
(Fruticicola)  similaris,  288, 239 

simodae 289 

(Camaena)  simodae 288,  240 

(Fruticicola)    sphinctosto- 

ma 288 

(Plectotropis)  squarrosa,  286, 

239 
(Fruticicola)  stimpsoni . . .  287 

strebeli 4^9 

(Fruticicola)  textrina 288 

(Plectotropis)  trochula...  286 

Helodrillus 80.84 

Hemidactylusfrenatus,  176, 188, 698 

marmoratus 184 

platyums 176 

Hemiderma    perspicillatum,    408, 

409 

tricolor 408 

Hemiphaedusa 361,  866,  517 

Hemipogonius  subopacus 788 

Hibiscus  moscheutos,  642,  648,  650, 

654,  655,  662 

Hieracium  gronovii 664 

scabrum 669 

Hierococcyx  ftigax 677 

Hippiscus  coraliipes 720,  721 

pumilis 721 

zapotecus 721 

Hirasea 29 

acutissima. 80 

biconcaya 80 

eutheca  80 
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Hirasea  hjpolU 80  ( 

mirabllls 80.81 

nealotlca 80 

opercnlins 30  | 

slnnoaa 80  i 

BircDdo  JaTaolca 681 

lODgipennis 677  \ 

gntturalis 631  i 

ruBtica  gntturaltB 661  | 

HoloBpira  roemeri Oil   j 

HomceoK&miaBubdkphftna 717 

BadeoDia  tomentoBa,  614-648,  6S8.   i 
668   I 

HDhna  orientaliB 678  | 

orientalU  sumatntDa 073  | 

Byalina(Conulus)acutaiiguU.  238  i 

T  electrioa 289 

(ConulQB)  inceKa 280 

(CoDuluB)  labilU 284 

(Pseudohyalina)      mians- 

cula 240 

iDilida 286 

(CocDlaB)phyllophilB....  837 

(MlcTocratiB)  rejecta 286 

(CoDuluB)  BtenORyre 386 

(ConuluB)tenera 234 

Hydra 100,  201,  31B 

Hydroeicbla  rronlallB 684  I 

nificapllla 68i 

velata 684  | 

Hydrocotyle  umbellals 655  , 

HjlobateB  boolock 159   ' 

lar 159   ' 

HyopBoduB 353  I 

HypanciBlroceruB 63,  64 

Hf  pencum  adpresBum 666  I 

mutilum :..  663  , 

Hypolyioa 772  I 

HypBlrbiDa  dorite 180 


[Dec., 

Juncus  caDadeuBiB 660 

dicboiomHis 660 

gerardl 660 

sclrpoides 660 

Bp 646,647 

tenuis 660 

JuDiperuB  communiB.  .463,  498.  499 

nana 46S.  4ft8 

oxycftdnis 498 

BBbiaa 463 

virginiana,  498,  499.  647.  648, 
653,  650,  608,  659 

EEBllta  verticellata 668 

Kaliella  ogasawamna 31 

Ealmia  angastifolla 617 

KeCupa  ketupa B73 

Knelffla  pumlla 683 

EoBteletzkya    vlrginica,  643,  643, 
662 

Kubnla  eupatorioldes 664 

LacbeBla  flavoviridia 185 

sumatranns 183 

watfleri 181 

Laoinana  cylindracea 664 

LactlBta  boBcauuB 721 

pellepiduB 731 

Lactnca  Bcariola 869 

Lagenella 791 

Lagiica  multisetosa 267 

rariBplna 268,  269 

Lalage  culmiaata 683 

dominica 683 

Laminaria 277 

Lamprocorax  chalylica 690 

Laiiius  coronaluB 631 

ieucorhynchUB 6SS 

BuperciliosuB 68" 

tigrinuB  ,  """ 
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Limax  varians 284 

Limnoea 513 

Limonium  carolinianum,  654,  656, 

668 

Limulus 189 

Linaria  canadensis 668,  668 

linaria 648 

vulgaris 648 

Linum  perenne 86 

▼irginianum 662 

Liriope 752,778 

Litaneutra  minor 718 

Lithobius 4,  89,  820 

bipunctatus 42 

monticola 42 

multidentatus 48 

permundus 42 

rugosus 42 

xanti 89,  42 

Lobelia  cardinalis 85,  86 

fulgens 86 

syphilitica ;85,  86 

Lobostoma 160,  162 

cinnamomeum 161,  165 

megalophylla 161 

LobostominsB 161 

Locusta  Japonica 686 

Lucustinse 685,  728 

Lori cuius  galgulus 678 

Loris 187,  188,  1S8 

gracilis 187,  188,  245 

tardigradus 188,  250 

Loxia  maja 689 

Lucliupliaedusa 880 

Ludwigia  palustris 668 

Lumbriconereis  sp 274 

Lycoperdon  turneri 649,  665 

Lycopodium  carolinianum,  647,  665 

Lycopus  vlrginicus 668 

Lycosa 536 

arenicola 587,  550 

babingtoni 559,  561 

baltimoriana 538,  561 

carolinensis.  .585,  537,  556,  559 
(Tarentula)  Carolinensis. .  556 

diaronoides 587,  544 

cinerea 537,  555 

communis 562 

domifex 550 

erratica 562,  564 

frondicola.. .  .588,  550,  565,  568 

funerea 538 

halodroma 555 

inhonesta 538,  557,  559  \ 

kochi 566  I 

kochii 565,  566,  568 

lenta 562,  564 

lepida 588,  562 


Lycosa  lynx 555 

maritima 555,  556 

(Tarentula)  modesta 544 

nidicola 538,559,561 

nidifex 550 

nigra 536,  588,  540 

nigraurata 588,  564 

ocreata 540,  642,  548 

ocreata  pulchra.  .587.  540,  547 
punctulata. .  .537,  552,  558,  555 

purcelli 588,  565,  566,  568 

relucens 587,  542 

scutulata 587,  558 

sepulchralis 587,  543,  546 

stonei 587,  546 

Bublata 586,  539 

tigrina 557,  559 

verisimilis 587, 548,  548 

▼ulpina 557,  559 

Lycosidae 534,  585 

Lygosoma  nitens 178 

pellopleurum 185 

Mabuia  multifasciata 177 

rudis 178 

rugifera 177 

Macacus  cynomolgus 158 

Macroblotus 189 

Macronus  ptilosus 685 

Macropisthodon  flaviceps 694 

rhodomelas 694 

Macropteryx  comata 677 

loogipennis 677 

Macroscelides 249 

Macucus  cynomolgus 143 

Mainatus  Javensis 690 

Malacopteron  erythrote 686 

Mandarina  exoptata  var.    ob- 

tusa 29 

mandarina    Tar.     hahaji^ 

mana 29 

ruschenbergeriana 25 

Manis  iavanica 143 

Mantidae 718 

Martes  amencana  var.   abieti- 

noides 455 

Mecostethus  magister. 631 

Megacardita 699 

Megalophsedusa 860 

Me^alophrys  montaua 695 

Meibomia  canescens 662 

paniculatum 662 

Megaderma 249 

Melglyptes  grammithorax ....  680 

lukki 680 

Melflenis  loveni 274 

Melamspora      (Calyptospora) 

Goeppertiana 474 

Melania  ambidextra 120 
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HeUnift  biwEB 190 

boaineiiBiB 120,  131 

caucelUta 120 

decussata 130 

hakodiidiensU 131 

bidachienBls 130 

iftponioa ISO 

llb«niD& 110,130.  131 

liberiiDS  vaiMatiftuus 120 

libertina  var.  pllcosa ISO 

mQltlKniioaa IIB,  130 

DiponTca IIB 

plicosa 120 

relniana 119,  130 

reinisDa  Tar  taidacbiensu  .  119 

retifera 121 

tsDoisulcata 130 

Melanoplns  aUitadiDum 734 

atlaDia T24 

blTtttatne 734 

corpulentas 784 

remur-nibrum 734 

lakinUB 734 

BBpellftntM 784 

thomad 734 

Helia  azedarocb 133 

M eliaceie 133,  tSS 

HeliesodeB  moDUna 738 

Meminna  indica iSi 

Mentba  Hpicata 068 

viridfe ms 

Merups  umicu  676 

pliilippinuB 678 

sumairanus 670 

Meeobucco  duvauceli 679 

Meatobnjgma  aHpernm 733 

Microhierax  friDgillarius 073 

.Microbvla  ornaU 188 

unaiiltttii 
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Molossas  nigricans 395,  397 

pretioaus 896,  396.  397 

rufus 8B5.  39S,  397 

Uonarda  punctata 063 

MonocjBtU  MCidiffi 7 

sipuncuU H 

Honoph^UuB cubanus  ...410.  4tl 

iQClB 411 

pletbodou 411 

redmani 410 

Hormoopa 160,  161,  163 

blainvillU.  760-163, 165-168, 172 

blMnvillii  cinnamomea  . .  163. 

103,  les.  173 

istenuedia 101,  170,  173 

Intermediua 408 

me^opbylla  . .  .161.  103, 105, 
160.  J69,  173,  408 
meg;aloph;)l&  intermedia. 

162,  169.  170 
megalopbylla  seniculn.  103, 173 
tnmidicepB 403 

Hormopes 101 

Hormupa 160,  161 

bittinvillii 163.  165.  166 

megalopbylla,  iefl.ie7.i69,  170 

Honia  rubra 663,  067 

MoBchoflfUlvlTenter ISt 

javanlcus 128.  ISl.  132 

kaDchil i3«,  180 

raenninii ISI 

nspu 1S7,  131 

pelttQdoc iSS 

etanloyanuB IS! 

Motacilla  boitrula  melanope  . ,  688 

Jularia 685 
[clanopc 6SS 

olivacea SS7 

Munin  leucogastroidea 
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Mustela  americaDa  americana. 

445,  446 
americana  abietinoides.. .  444, 

451 
americana  brumalis  .  .444,  448, 

451 
americana  actuosa  . .  .444,  450, 

468,  456 
americana  tvpicus  . .  .^44,  450, 

451,  457,  458 

americanus 444 

atrata 444,  452,  464,  455 

bnimalis 447-450,  458,  454 

caurina.  .444,  448,  458,  455-460 
caurina  origenes,  444,  468.  464, 

456,  468,  459 

foina 444,  446,  447.  449 

huro 444 

leueopuB 444 

martes 444,  446,  447,  457 

vulpina 444 

zibellina  ...  .444,  446,  447.  448, 

467,  458 

Mygnimia  ustulata 788 

Myotis  lucifugus 891,  892 

Myrica  cerifera  .  .644-647.  650,  652, 

655,658,  660 

Mytilicardia 698 

Mytilicardita 698 

Nabalus  albus 664 

Naia  naia 181 

Nannosciurus  exilis 154 

melanotis 158,  154 

pulcher 163,  154 

whitcheadi 158 

Napothera  umbratilis 686 

Narcomedu88e 766 

Natalus  major 398,  399 

mexicanus 300,  400,  408 

stramineus.  ..898,  899,  400,  408 

Nectarinia  hasseltii 688 

Neocardia 700 

angulata 700 

Nereis  pelagica 274 

zonata 274 

Nesopupa  dedecora 31 

Nicolea  arctica 276 

Noctilionina 161 

Nomada  formula 728 

modesta 729 

Northia  conchy lega  .  .274,  276,  277 

Notharctus 258 

Notogonia  sequalis 731 

nigripennis 731 

nigripennis  occldentalis. . .  731 

Nyctibius 677 

Nycticebus 186,  188 

bengalensia 141 


Nycticebus  cinereus I41 

coucang 137, 188,  140 

coucang  hilleri 130 

coucang  javanicus 189,  140 

coucang  malaianus..  .189,  141 

coucang  natuns 139, 140 

javanicus 14O 

menagensis 138 

tardigradus 137,  I40 

Nyctinomops 893 

afflnis 393 

aurispinosus 393 

depressus 393 

femorosaccus 893,  394 

laticaudatus 393-895 

macrotis 393 

orthotis 893 

y  ucatanicuB 303-395 

Nyctinomus 393 

antillularum 308 

bahamensis 641 

brasiliensis 398,  641 

cynocephalufi 641 

europs 898,894,  895 

megalotis 893 

Nyctiornis 677 

Nyctomis 677 

Nyssa  sylvatica 658 

Oakesia  seBsilifolia 660 

Obitodes  forbesii 746 

Ocyale 586,  584 

undata 584 

Ocypterus  leucogaster 688 

Odontophotopsis 738 

brevicornifl 741 

clandestinus 740 

exogrrus 738 

mellfcausas 741 

succineos 741 

Odynerus  abdominalis 48,    68 

(Hypancistrocerus)      ad- 

▼ena 63,  54 

(Stenancistrocerus)      api- 

cipennifl 44,  67 

(Stenancistrocerus)    area- 

tus 47,  68 

(Stenancistrocerus)     atri- 

pes 61,    69 

brevithorax 68 

( Odynerus )  chapadse . .  64,    69 
(Ancistrocerus?)  conjunc- 

tus 62,    69 

cordatus 67,    68 

(Odynerus)  corumbae,  63,    69 

coxalis 64,    68 

(Stenancistrocerus)  convo- 
lutus 46,    67 
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OdvnerHS    (Slenancislrocerus) 

dcDtifiirmis 48, 

doreoDotatui  68, 

(Ancistroctims)     fiitvima- 

culus 4B, 

(Btenodjuerus)       griseuB 
66. 

Herbertil 69, 

inuBitatus SI, 

lODKicornis 68, 

DEunde&B 

prtecox 

(HrpaaclBtrocerQB]       re- 

Bexaa 68, 

relativDs 63, 

(AncUtroceruB)  ruflmacu- 

luB 60, 

rnfobasaarU 7 

nifosalTuBUS 82, 

(OdjD. 

(Sienoi 

(Stenodynerui)    subapica' 

lis 67. 

(StenaDcistrocenta}   anfiu- 

•UB 46, 

(Ecanthina! ' 

(Ecamhus  ftDguBtipenniB ' 

8p 

O^  dale  Ds  in  fern  alia 

nigrofascialus 

(EdipodiQD! 633, 

(Knotbera  biennis 068, 

hmirflusa 

OlindiaB...'.'. ".....".'.782, 

UmphaliiiB  andrewEEE 420, 


OpiBlbemega  spinicauda 

Opunlia  opuDtia 6S5,  OSS,  f 

vulgaris 663,  f 

Oriolus  maculatus ' 

xaDthODOtus ( 

Orpliiiteila  salina. ' 

OrthQlomuB  atrignlaris I 

Osmorrbiza  sp I 

Osmotreron  fulvicollis < 

vernaoB I 

Oxyahyla I 

velox 685.  1 

vicina * 

OxjcoccuB  macrocarpuB I 

Osygnipbis  cymbalarift f 

Oxyopes  I 

salticua ! 

OxyopidK I 

OxyopuB  nstutUB I 

gracilis ! 

Pacbylyhts  cineraaceDB i 

migratorluB < 

Paleeorais  longicauda I 

PaludinaobbreTlata 116,  . 

ListrTca 110,  . 

jngftllBiana 215,  - 

iteia  ....'.".'.".'.'.'.'.'.'.'.'."I'lill 

malleala 110, 

nilena 118,  . 

osytropia US,  . 

ojtylropus  var,  Japonica  . . 
oiytropuB  Tar.  Bclateri  . . .  . 

pyramidata 

Bclateri  

aielmaphora 

Paaicum  cnis-galli 
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Parthenocissus    (Ampelopsis) 

qmnquefolia 058 

Pastor  jalla 690 

Pedinaspis  planatus 785 

Pelargopsis  barmanica 674 

capensis 674,  675 

floresiaoa 674 

fraseri 675 

fiurial 674 

javana 674,  675 

leucocephala 674 

malaccensis 674 

Pelophilus  sinensis 678 

Pentastomum 189 

PerichsBta  bermudensis  ...  .80,    83 

dyeri 8S 

taprobanse '    88 

Pericrocutus  xanthogaster ....  682 

Peronia  tongana 289 

Petaurus 248,  258 

Petrodromus 248 

PetromyzoQ  branchialis. . .  .85,  106 

dorsatus 85 

matinus 106 

planeri 85,    90 

Peziza     (Dasyscypha)     Will- 

kommii  475 

(Helolium)  WillkommU. .  474 

Pezotettix  Mikado 6S7 

Phsedusa 528 

Plieeopicus  grammithorax  ....  680 

Phasianus  argus 671 

gallus 67S 

Phasmidse 718 

Pheretima  hawayana 80 

rodericensis 83 

schmardse 83 

Philanthus  anna 7SS 

cleomie 783 

crabroniformis 733 

multimaculatus 7SS 

paciflcus 788 

Philomycus  bilineatiis 235,  239 

carblinensis 421,  437 

confusiis 239 

licinphilli....418,  419,  421,  488 

wetherbyi 418,  419,  421 

Philoscia  vittata 286 

Phceniophaeus  crvthrognathaB.  678 

Phoenicophaus  efongalus 678 

Javanicus 678 

Pholoe  minuta 274 

Photopsis  albicincta 737 

lingulatus 737 

imicolor 737 

Phry  notettix 595 

taosanus 595, 597 

tsliivavensis.595,  596,  597,  723 


Phrynotettix  ▼erruculatus.595,  596 

Phyllodoce  citrina 274 

greenlandica 274 

mucosa 274 

Phyllopneuste  borealis 688 

Phyllornis  cyanopogon 68i 

icterocephalus 68S 

media 689 

Phy  lloetomatidsB 161 

Physa 518,  514 

ancillaria 518 

gyrina 514,  515,  516 

humerosa 513-515 

lordi 515,  516 

mexicana 514 

rhomboidea 514,  515,  516 

solida 514 

tabulata 518 

virgata 514,  516 

Phytolaca  decandra 652,  667 

Picnonotus  simplex 68S 

Picus  brachyurns 680 

javanensis 680 

malaccensis 679 

moluccensis 679 

tukki 680 

valldus 680 

Pinus  rigida 647,  648,  653,  659 

PipestreTlus 242 

Pipistrellus  cinnamomeus 390 

subflavus 390,  891 

tenuis 186 

Pirata 536.  575 

elegans 575,  579,  581 

exigua 578 

exiguus 678 

humicolus 576,  577 

insularis 579 

liber 575,578,  581 

raarxi 575,  582 

minutus 577 

nigromaculatus.  .575,  679,  682 

piratica 678 

piraticus 583 

procureus 575, 683 

Pirus  americana 501 

arbutifolia 500,  501 

communis 600,  501 

coronaria 501 

malus 5U0,  501 

Pisidium 518 

Pitta  boschii 681 

Planorbis 613 

Plantago  major 664 

Platurus  laticaudatus 694 

Platylophus  coronatus 691 

Plntysma  myoides 248 

Platysmurus  leucopterus 691 
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Pleclotropis  vnlviTaga 

Pleurodonle  bajumensis 

marginella  rostrata 

Plenromeris 698, 

Ploct^aa  Btrigala. 

megarbiTDCbus 

Plui-hea  camphorala 651, 

Podisma  dalrisama 

mikado 

primnoa 

PodtBoma  Elliaii 

FoRODia  ophioglosBoiites .  ,647, 

FoljdontophiB  gentinatus 

Polygala  cruciata 

Polyfconatum  commutatum . . . 

giganleum 

Poljgonella  articulala 

Polj-gonuni  acre 

pcrsicai 

ratnosEi 
Polyevra  albolabris  .  .420,  424,  427 

alhnlttbriB  major 420 

altinpini 418-430,427,  428 

andr«wKie...415,  417-480,  425. 

426 
andren'SH3  alllragu  ...420,  426, 

427 

andrewsEB  lotermedU 420, 

425,  420 
aDdrewsffi  nomialiB. .  .420,  423. 

426 
appresaa  perigrapta  ..420,  424 

chilhoweensU 417,  420,  424 

christvl 417,  420 

darkii 419.  420 

claiim 418,  420,  427 

depilam 417,  420,  428 

cdivardai 420 


Polygyra  Btenolrema 420.  427 

stenotrema  auda 417 

Hiibpalliata..4ie,  418,  420,  423 

texaBeneis Ml 

texft8iftna Sll 

tliyroidea 420,  427 

trideDiaia...416.  420,421,  422 

.    tridentata  var.  complanta.  422 

tridentatatenDesaeeDsiB..  420, 

422.  423 

wheatlevi 418.  420,  427 

Polvnoa  (ifanuothoe)   island- 

'ica 272 

PdlypetadPB  viridia  ISS 

Polyponis  versicolor 0B5 

Poly trlcUum  commane 665 

Poniatiopsis  hirasei S7 

lapidaria 441 

Pontodrilus  arene 82 

Porcellia 29S.  300,  305.  B50 

l«vls 847 

scBber..2S8.  312,  314.  327,  3S». 

330.  331,  338,  339,  347 

spinicorDls  .  .286,  296.  328.  317 

PoroBpora  glgantea 18 

Pnrlulaca  oleracca 061,  0(11 

Portulacca  oleracea 607 

Prenanthes  alba 664 

Prlnia  oHvacea 687 

Pristilomn  arciica 593 

idalioeDBC 693 

lanaingi 593 

ProiiiopB 893 

afflnis 393 

deprcsBUB 393 

PropUhecun 243 

diadeniH i'li 

PniDds  maritima  . . .  .644.  048,  8.'53. 

050,  058.  002 
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Pteropus  vampyrus 186,  143 

Ptilimnium  capillaceum 663 

Ptychoptera  contaminata 285 

Punctum  blandianum  . . .  .417,  421 

pygmseum 421 

Pupa 518 

Pupoides 518 

Putorius  nudipes  186 

Pycnantliemum  Torreyi 668 

Pycnonotus  analis 688 

plumosus 683 

simplex 688 

Pyramidula 613 

alternata 416,  421,  488-440 

alternata  costata 417,  421 

alternata  fergusoni? 421 

alternata  mordax,  417,  421,  488, 

489  440 

bryanti 416,  421,  440,'  441 

fergusoni 488 

pauper 234 

perspectiva 421,  440,  441 

striatella 511 

strigosa  huachucana 511 

Pyrgomorphinse 685 

Pyrolrogon  diardi  neglcctus  . .  677 

duvauceli 677 

Pyrus  arbutifolia 662 

mains 667 

Python  reticulatus 178 

QuercuB 288 

alba 661,666 

digitata 661 

falcata 661 

heterophylla 88,  34 

ilicifolia 661 

lyrata 658 

minor 647 

nana 661 

palustris 88,  84 

palustris-imbricaria 83 

phellos 38,  653 

tinctoria 661 

velutina 661 

Rallus  phoenicurus 671 

Kana  cliHlconota 694 

erythrsea 182,  694 

everelti 182 

glandulosa 182 

gracilis 1S5 

macrodon  182 

tigrina 182,  694 

Ranunculus  cymbalaria 661 

Ratufa  afflnis 184,  149,  150 

bicolor 147,  148,  149,  150 

bicolor  hypoleuca 134 

hypoleuca 149,  151 

ni'eliuiopepla 148,  150 


Ratufa  notabilis 143,  150.  151 

palliata 147,  149 

pyrsonota 150 

Reinia 524,  528 

Renilla 757 

Rhacophorus  maculatus 183 

viridis 185 

Rhinocichla  mitrata 685 

RUinomyias  pectoralis 686 

Rhinopoma 249 

Rhinorthia  chlorophsea 678 

Rhinosciurus  laticadatus.  .143,  154 

Rhopodytes  elongatus 678 

Rhus  copallina 643,  650,  662 

glabra 655 

radicans  644,  648,  650.  654,  655. 

662 

Rhyncocyon  246,248,  249 

Rhynomyias  umbratilis. .  .686.  687 

umbratilis  richmondi 686 

Rhytidoceros  undulatus 676 

Rocstelia  aurantiaca 500 

botryapites 501 

cancellata 462,  500 

cornuta 500 

lacerata 501 

nidus 501 

pyrata 501 

transformans 500 

Rosa  Carolina 662 

Rubigula  dispar 684 

Rubus  canadensis 662 

villosus 667 

Rudbeckia  hirta 669 

Rum^x  acetosella 649,  661 

crispus 661 

patientia 667 

vertlcillatus 667 

Ruppia  maritima 650,  660 

Rasa  unicolor  equinus 182 

Sabbatia  stellaris 663 

Sagina  decumbens 661 

Sajritta 189 

Salicornia  ambigua 661 

Bigelovii 654,  655,  601 

herbacea 651,  654,  655,  661 

mucronata 661 

Salsola  kali 652,  658,  661 

Sambucus  canadensis 664 

Samolis  floribundus 663 

valerandi 663 

Sassafras  sassafras  . .  .648,  655,  662 

Satsuma  japonica 236 

Saxicava 706 

ScalarlcarditA 700 

Scalibregmainflatumvar.  core- 

thura 275 

Schneideria 18 
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Bclone  lobata 37(1 

Bcirpnt  americaaus 660 

debilis 618.645.  648 

lacUBlris 649.  6ai 

maritimoB 600 

pimgeas 660 

syWaticuB 6*8,  066 

Bciuras  nfflaia IS4 

ulbiceps 1st 

humel 152 

hypoteucos 134,  143 

inaignU 1.13 

melBDopB 161 

notatUB 148 

prevogiii 151 


lennU 143,  151 


Bcolia  dubta 

Scyphomedosge ' 

Bedum  Bprctabile 

BemnopiibecDS  femoralis 

maurus 141,  148,  158. 

melalophoB 

mltraius 


Sericocarpus  aBteroidea.. 

tooyEoiiles. 

Serpula  ep 


Biamanga 

Sicyos  angulatUB ( 

Sfegllngia  purpurea 648,  < 

Sileno  slolliita ( 
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Spartina  poIyBtachya S43 

Btricta 653,  654,  655 

Sphwrium 613 

magnum 518 

Sphsroma 346 

Spbtcrophthalma  harpalyce. . .  748 

paciaca 7*3 

Sphecodea  mandibularU 729 

Sphyradium  edentulum 421 

Spilomena  foKii 781 

Spirantbes  ccraua 660 

SpirorbiH  borealia 277 

granuIatUB 276 

spirillum S77 

verruca 377 

Titreos 277 

SMllce  limonium 663 

Steuamma  fulvum  plceum. 599-635 

Steuobotbrus  latlpeunis 631 

Stenodenua  laci« 407,  408 

niontserrateiiae 407.  406 

nicholiBi 407,  408 

Slenophora  jnli 4,  8,  13,  14 

Stenopbyllus  capillaris 068 

Sienops ISS 

Stenolrema  hireutum 41? 

StereopbmduBa... 379-881,  519,  630 

Stichospora 18 

Sligmus  fuWipea 731 

Stirapleura  meBcalero 719 

pusilla 719 

lenuicarina 719 

8lr!x  ketupa 673 

Strobilops    labyriutliioa   stre- 

beli 417.  430,  429 

Slrophoslyles  angulosa 662 

iielvola 6.11,  652.  062 

pedimculariB COT 
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Tachydromus  smaragdinus 184 

Taphozoi , 161 

Tardigradus 187,  138 

coucang I4I 

Tarentula 544 

baltimoriana 661 

inhonesta 657 

kochii 666 

lepida 662 

tigrina 667 

Taxodium 461 

Tecoma  radicans 658,  669 

Terpsiphone  incei 681 

Terrapene  Carolina 886,  887 

eurypygia 885 

Testudo 888 

atascoss 888 

hexagonata 884 

laticaudata 884 

polyphemus 884,  885 

Telrachi^sis  nortoni 786 

Tetraleurodes 288 

Tettigidea  lateralis 718 

Tettiginae 6t9 

Telligonidae 725 

Tettix  japonicus 6t9 

Teucrium  canadense 668 

Theatops 89 

californiensiB    41 

crasaipes 41 

posticus 41 

spinicaudus 41 

Thecalia 701 

concamerata 701 

Thecaliinse 698,  701 

Thelepus  circioDatus 276 

Thelepliora  terrestris 649,  665 

Thripouax  javanensis 680 

Tiga  javanensis 680 

Timalia  erythroptera 685 

mitrata 686 

Tissa  marina 661 

Tomichia  japonica f  7 

Tomitherium 258 

Toria  Nipalensis 67t 

Toxaspis  (Terrapene)  anguil- 

lulata 885 

Trachelomonas 791-795 

minor 704 

spiculifera 793,  794 

spinosa 794 

vermlculosa 793,  794 

vestita 798,  794 

Tracliomedusse 751 

Trachycoraus  ochrocephalus. .  688 

Tragulus 128 

bunguranensis 146,  147 

fulviventer 131,  132 


Tragulus  fuscatus ISl 

iavanicus 128-182,  148 

kanchil 128,  181 

malaccensis 182 

meminna 128, 180,  181 

mimenoides 182 

napu 127-180,  148-145 

nigricans 132 

uigricollis 146,  146 

peTandoc....l29,  180,  181,  182 
pretiosus  . .  .148,  144,  145,  146 

stanleyanus 128,  180,  181 

Treron  griseicapilla 672 

nipalensis 672 

Trialeurodes 288 

Trichastoma  buttikoferi  ..685,  686 

celebense.   685 

dicbotomus 668 

pyrrhogenys 686 

rostratum 686 

Tricholestes  criniger 688 

Tricuspis  purpurea 643 

Trientalis  americana 668 

Trifolium  arvense 662 

hybridum 662 

Trilophidia  annulata  Japonica .  684 
Trimerotropis  melanoptera.. . .  722 

vinculata 722 

Trin j;a  hy poleucos 671 

Trionyx  cartilagineus 698 

subplanus 176,  698 

Trochilus  colubris 85 

Trochosa 586,  544 

cinerea 656,  556 

Trogon  diardii  neglectus 677 

duTauceli 677 

Tropidolophus  formosus 721 

Tropidonotus  chrysargus 694 

trianguligerus 178,  694 

Tropidophorus  brookii 178 

Truxalinee 629 

Tupaia 245,  246,  248,  249 

ferruglnea 158 

malaccana 148,  157 

nana 251 

phffiura 167,  158 

tana, 184,  148 

Turdus  analis '. . .  68S 

chalybeus 690 

dispar 684 

dominicus 682 

mindanensis 684 

ochrocephalus 688 

strigatus 690 

terat 682 

Turtur  tigrinus 672 

turtur 672 

Typha  angustifolia 660,  666 
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Typha  latifolia 846,  ftto 

TyrannoplirBdusa,    366,    375,    377. 
378,  S80 

Udeopsylla  vierecki 726 

Urococcyi  erythrognatlius 078 

Uroloncha  leacogaalra 688.  888 

Uatilago  mnydia 494 

Uvularia  seSBilifolia- 660 

Vftccinium  corymliosum,  647,  648, 
663 

ValHsneria  spiralis 650 

Vallonia 513 

Vampyro]w  dorsalis 405 

fumosus 406 

infascae 40S,  406 

reciflnos 406 

aarhinos 4O0 

VaranoB  dumerili 1 77 

heterophilU 177 

salvntor 177,  GB3 

Venericardia 697-69Q,  705 

(Cyclocnrdia}  aliMkans,  710, 
711,715 
(Cyclocardia)  armllla,  704,713 
(Cyclocardia)  barbareneis  708 
borealis.  704,  706,  710,  714.  72S 
borealisvar.  noTaneliie...  704 

(Cyclocardia)  borealis 703 

compressn 704 

(Cyclocardia)  compreasa..  T08 

crassicostata 707 

CuTieri 708 

(Cyclocardia)  Gonldii.709.714 

graaulala 703,  700 

imbricata 6S9 

incisa 71! 

(Cyclocardia)  inciaa.  .710.  714 
(Cyclocardia)  mooiliata.  705^ 
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Veoerupis 

Venus  pygmtea  . . 

Verbena  liaslata 668 

Vertigo  bollesinna 420 

Vespaocciiletialia 735 

Vesperlilio  aoricinua 87 

tonuia 136 

vampynis 136 

Viburnum  denlalum 664 

Vitia  Kativalis 658,  662 

lahniacB 653,  662 

Vitrea  approxima. . .  .430,  481,  432 

carolinenais 418.  420.  430 

Caroline  usis    welherbyi,     430. 

430 

clingmani,  414,  419,  430,  431, 

433,  438 

forrea 430 

hammonis...  ,418,  430.  431-433 

indenUta 420,  430,  511 

penladelphia 419 

pelrophila 419 

pctropliiU  penladclpliin,   420, 
4SS 

rhoadsi  430,  438 

BcuIptiliB 418.  430,  481 

vaDatlai 430,  432,  433 

wbeatleyi 420,  432 

wheatleyi  clingmuni 431 

Vitrloizonites   latlaslmus,  418-42(>, 
430 

latisHimaa  uvidermia 430 

uviTidermla  419 

Viverra  langlunga 143,  166 

Vivipara  sclateri 116 

Viviparidte 115 

Viviparus  bistricus IIS 

japooicua  117,  US 

japqnicus  var.  Iwakawa. 
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Zaocys  carinatus 694 

Zaptyx 373,  881 

Zonites  carolinensis ^50 

lasmodon  Tar  ? 436 

lawi 455 

placentula 488 

placentulus 436 

wheatleyi 431 


Zonitoides 518 

arboreus 420,  488 

elliottii 420,433 

milium 420 

minusculus 420 

nitidus 481 

patuloides 417,  420 

Zostera  marina 650,  660 
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Lewis,  Francis  W.,  M.D.,  an- 
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Librarian,  report  of  the,  800. 

Lockington,  William  N.,  announce- 
ment of  death  of,  693. 

Lyman,  Benjamin  Smith.  Ac- 
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ment of  death  of,  510. 
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83. 
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Mineralogical  and  Geological  Sec- 
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Moore,  J.  Percy.  Some  Bermuda 
Oligochseta,  with  a  description  of 
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(Plates  XIII,  XIV),  174,  258. 
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